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These "sound jurors" record fheir preferences os they listen over test circuits. 



The engineer in the foreground talks over fhe test circuits 
which the other engineer sets up on a "circuif simulator." 


After Bell LaUoratorles 
engineers have designed a new talk¬ 
ing circuit, they measure its charac¬ 
teristics by oscilloscopes and meters. 

But a talker and a listener are part 
of every telephone call, and to satisfy 
them is the primary Bell System aim. 

So, before the circuit is put into 


operation, a‘^sourul jury” listens in. 
An actual performance test is set up 
with the trained ears of the jurors to 
supplement the meters. 

As syllables, words, and sentences 
come in over the telephones, pencils 
are busy over score sheets, recording 
the judgment ot the listeners on 


behalf of you and millions of other 
telephone users. 

Targets of the transmission engi¬ 
neer are: your easy understanding of 
the talker, the naturalness of his 
voice, and your all-arounil satisfac¬ 
tion. do score high is one of the 
feats ot Bell System engineering. 




BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 
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YOU BUILD THIS Vacuum 
Tube ro'wfcr Pack, make changes 
'which give you,experience. learn 
how to locate and correct power 
pack troubles. 


YOU PRACTICE “FM" Servic¬ 
ing on this Frequency Modula¬ 
tion (FM) Signal Generator, 
built 'With parU I supply : learn 
bv repairing circuit defects. 


YOU BUILD THIS Radio Cir¬ 
cuit early in Course 'with Solder¬ 
ing Equipment and Radio Parts 
1 send : practice mounting, con¬ 
necting. soldering Radio parts. 


YOU PRACTICE Radio Servic¬ 
ing with this Tester built from 
p«'irts 1 send. Also use it to help 
earn EXTRA MONEY 6*ing 
neighbors' Radios. 


You Get PRACTICAL EXPERIENCE 
With This Superheterodyne Receiver 

YOU BUILD THIS complete, powerful 
Radio Receiver that brings in local and dis¬ 
tant stations. N. R. I. gives you ALL the 
Radio parts . . . speaker, tubes, chassis, 
am aftransformer, sockets, 

antenna, etc. 


YOU PRACTICE signal trac¬ 
ing on this complete Sui>er- 
heterodyne Circuit you build with 
parts 1 send you, use it to con¬ 
duct many tests and experiments. 


YOU BUILD THIS A. M Sig¬ 
nal Generator which provides 
amplitude-modulated signals for 
many tests and experiments, 
gives you practical experience- 


I WILL 
TRAIN YOU 
AT HOME 

/ffX COC/RSE 
/NCLUDES 
FREQUENCY 
MODULAT/ON, 

Telev/s/on, 

ELECTRONiCS 


Business is booming Trained Radio Tech¬ 
nicians also tind profitable opoorlunities 
hi Police, Aviation. Marine Kaaio. Broad¬ 
casting, Radio Manufacturing, I*ublic Ad¬ 
dress work. Think of even greater oppor¬ 
tunities ns public demand for Television. 
FM and Electronic devices continues to 
grow f Send for FREE books now ! 

Find Out What NRI Can Do For You 

Mail Coupcm for Sample Lesson and my 
FltEK 64-i»ngo book. Read the details 
about my t'ourse, letters from men I 
trained ; see how quickly, easily you Can 
get stnrteil. No obligation ! Just MAIL 
t'Ori'ON NOW in envelope or paste on a 
penny iMintnl. J. E. SMITH. President, DePt. 0PX. 
National Radio institute, Pioneer Home Study 
Radio School, Washington 9. 0. C. 


Do you want a good-pay Job in the fast- 
growing Radio Industry—or your own Rn 
dlo Shop? Mail the Coupon for n Sample 
Lesson and ray 64-page book, ‘How to Be 
a Success in Uadlo-Television-Electronlcs,’' 
both FREE. See how I will train you at 
home—‘bo\V you get practical Radio e.xpe- 
Hence building, testing Radio circuits with 
BIG KITS OF parts I send! 

Many Beginnors ^oon Make EXTRA 
Money in Spare Time While Learning: 

The day you enroll I start sending 
EXTRA MONEY manuals that show how 
to make EXTRA money fixing neighbors' 
Radios in spare time while still learning! 
It's probably easier to get started no\v 
than ever before because the Radio Rei>air 




Good Spire Time Business 

‘T have been getting receivers 
to repair right along, and with 
N. R. I. methods I don't have 
to spend much time on them.*’ 
S. N STRICKLAND, 
191 Dale Homes. Portsmouth, 
Virginia. 


Hit Own Radio Service 

“I have my own Radio and 
Television sales and servicing 
business. 1 get enough repair 
jobs to keep me going right 
along ' ALEXANDER KISH. 
34 Pershing Avenue. Carteret. 
New Jersey. 


I MR. J. E, SMITH, Pres., Dept. gFX, 

I National Radio Institute, Washington 9, D. C. 

I Mail me FRKE Sample I.esson and 61-page bfx>k about 
m how to win success in Radio and Television—Electronics. 
® (No salesman will call. Please write plainly.. 

f Age - 


I Name 
I Address 
• City 


Zone State 

□ Check if Veteran 


BY PRACT/C/N<x Ha 
//y SPARE T/ME 
WITH BIG KITS OF PARTS I SEND YOU 


Set Both 


64 PAGE BOOK 
SAMPLE LESSON 


You get this training in your own home 
under G. I. BUI. Mail Coupon. 


KAlj lO-CKAhT, June. 1948. Volume .XI.X. No. 9. Ihihflshed monthly by Uadcraft Pul'llcatlons. Tnc.. 29 Worlhlncton Street, 
Sprln(rf1eld 3. Mass. Lnierod as second class matter at Post Ofllce, gprinBflold. Mass.., under the Act of .March 3. 1879. 


JUNE. 


1948 







































Capitol Radio Engineering Institute —Pioneer in Radio Engineering Instruction Since 1927 



Here’s how you can figure on a BtmK JOB in 

RADIO-ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing 


Add CREI Technical Trainitifi to Yoar TresetU 
Radio Rxfperieocc^ Then (wet That Reiter Radio Job 
—Make Mipre Money—Enjoy Increased Sectirily. 

Yon caii*i plan your future on a slide rule. But you can take 
a niea^irpiiirnt of yonr outi capabilities. 

Look at the successful radioman. YoiiMl find tlial he's the 
fellow who looked and planned aliead. Today, you have the same 
opportunity—at a time ■when radio’s technical pnigress has gone 
beyond ihe supply of technical Manpower. .Never before have so 
many men like you had the opportunity to step ahead into better- 
paying jobs . . . jobs that offer real interest and security in any 
one of the many expanding fields that urgently need competently 
trained men. 

You can’t say, “/ don't need more training." Every ambitious 
radio technician nee<ls more training. No matter what your experi¬ 


ence, you must fortify yourself with up-to-date technical knowl¬ 
edge to (pialify for the better jobs and to stave off the new com- 
jietition that w^ar-tiine activity has brought into the field. 

CKEl has a course of training for you. You will find our i)roved 
tyjie of training practical ami thorough. Whether your future 
lies in broadcasting, television, servicing, manufacturing or any 
branch of communications, you will find that you can "go all the 
way with CHE!" from intro«luctory, basic principles to advanced 
training, and on to sjiecialized fields of radio-electronics. 

S«miH for., nn«l ro.'id, <iiir interesting 21-|»:ige liooklet. It 
explains our self-improvement program, courses and what CHE I 
can 4 I 0 for you. It will give you a good ide® how practical and 
easy-to-undeistancl our training is, and why many thousands liave 
enrolIctl for CHEI courses since 1927. 

VETERANS! CREI TRAINING AVAILABLE UNDER G. I. BILL 


If you have had professional or amateur radio 
experience and want to make more money, let 
us prove to you we have the training you need to 
qualify ft>r a better radio job. To help us answer 
intelliirently your inquiry— please state briefly your 
backtfround of experience^ education and present 
position. 



Capitol 

Engineering Institute 

An Accredited Technical Institute 
Dept. RC 6, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices: New York (7) 170 Broadway* San Francisco (2) 760Market St. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th A Park Road. N. W., Dept. RC-6, Washington ID, D. C. 

Gentlemen: Please send your free booklet, “CREI training for 
your t)etter job in Radio-Electronics,’' together with full details 
of your home-study training. I am attaching a brief resume of 
my e.xperience, education and present position. 

Check field of greatest interest : 

□ PRACTICAL RADIO-ELECTRONICS □ PRACTICAL TELEVISION 

□ BROADCASTING □ AERONAUTICAL RADIO ENGINEERING 

□ RECEIVER SERVICING Q INDUSTRIAL ELECTRONICS 

NAME _ _ . ___ 

STREET _ 

CITY ZONE 

Q 1 AM ENTITLED TO TRAINING UNDER G. I 


5TATE_ 

BILL. 


RADIO-CRAFT for 
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You build this fin* 
modern Superheter¬ 
odyne Receiver end 
other units, with the 
compfete standard 
parts we send you. 
This valuabie equip¬ 
ment becomes youn 
to use and keep. 


B09K$ 


G^i 


f technicians. Tou know hew fast the 
field is ^rowiiiK and li<w Imiwrtant It 
is to keep up with new dcwelopments in 
F.M., Television and Electronics. The Itadlo 
Industry is alive with opiKJrtunlty for the 
Qualified technician whose kiioM^ledce is up-to- 
the-minute. You can bo an FM and Television 
specialist ... get Into the lucrative Radio 
Service Field . . . own a business o# your 
o«n. If you prefer. National Schools Ijos 
A ngeles.foralmosf 50 years a practical resident 
and home study trade school, has put Into ef 
feci its New 1948 Training l*n>Kram. This 
program, aduptcil to NalionaI'.s Master Rhop 
.Method Homo Study Course, can aitalUy you 
in your spare time as a Itailio and Televlslnn 
teclinlclan. For details c/t tills Program fill 
out and mall tlio coupon below. 


NOW! New Professionol 
Multitester Included! 

This versatile testing Instrument ia portable and 
coinpteto nlth teat leads and batteries. Simple to 
operate, accurate and dependable. You will be 
able to quickly lunte trouble and adjust ihe most 
delicate circuits. You can use the Multitester at 
home or on senice calls. It ia designed to meas¬ 
ure AC and DC volts, current, resistance and 
dcciblcs. You will be proud to own and use this 
valuable Professional instrument. 


■sfcnma 


METHOD HOME TRAINING from a 
Technical Trade Resident School 


National Schools brings Its exclusive Shop Method of training right Into your own home. You can learn 
the niost up-to-date approved practical training projects, systems and modem circuits from the very be¬ 
ginning In your spare time. Here is sound and practical home training—the development of experienced 
instructors working with students right in the shops, NEW Television and Itioadcasl Studios and 
Exp<‘rlmental ]..aboratories of NATiON.\L« SCHOOt.^—one of the most advanced technical traile 
X. education centers In the world. 

Take Advantage Now ot these'Outstanding Features 
of National Schools’ 1948 Training Program 

I National Schools' 1948 Course Is planned to prepare you for real success In Radio 
** Television iiiid Electronics. 

Lw 7 Experimental equipment supplied with the Course has been completely revised to 

give you the most up-to-date practical experience with new circuits, new units, 
your Own home, 

12 New Television t.«ssotis have been expanded U> give you training in the latest 
developments In this important 

Course includes a Trofesslonal Multitester (shown above) for your 
use in spare or full-time Itadio work. 

C National Schools gives you advanced training—the on-ru ur c-riirw 

to tho better posliJons in Radio, Television. oui M MUMt 6>r UUT 
Electronies. AND RESIDENT 

^ You are sent standard Experimental Equipment, COURSES OFFERED 


Work with R«al Ex* 
p«rlm«ittcil |quipiii«fit 
fMrol>hit4^ withpvl 


EXPERIENCE IS THE BEST TEACHER. You 
learn by experience -wnth the exclusive National 
Shop-Molhod of Home Training. With the appa¬ 
ratus sent >'ou» you actually build various types of 
standard equipment—a powerful superheterodyne re¬ 
ceiver, a signal generator, an audio oscillator, low 
power Railio transmitter and other units. You make 
tests and conduct ex(>eriments that show you the why 
and how of Radio. You understand what makes the 
various elements of Electronics operate because you 
actually see them work for you. Not only do you gain 
splendid experience by this method of learning, but you 
receive valuable equipment you will use on the job in 
the practice of your profession as a Radio Technician. 
Mail the coupon and learn what this means to you. 


APPROVED 

FOR 

VETERINS 


CHECK COUPON 


MEMBER: NATIONAL COUNCIL 
or TECHNICAL SCHOOLS 

NATIONAL SCHOOLS, Dept. RC-6 

4000 South FIguvroA Street, Los Angeles S7. California 

Mall mo FRE^G U)« two bookii mvnttonvd in yuur ad, Includitkjr « aampi* li 
1 undersUuid ao aaleaman will eatl on me. 


MEMBER: NATIONAL HOME 
STUDY COUNCIL 

(Mall in onvatoo*^ or 
paftt* on penny poftt card) 


Exomlno the excRisive National Shop Motiiod of Homo Training. if 

Ri>e for yourself how coond and practical it Is. Be convinced 
that you can learn lta«llo, Klcctmnlcs. Television—quickly and 
easily in your spare Ume. This trial is AUSOIiUTEl.*Y FREE. Mai! 
the coupon here for the imoks that tell you the oomplele story of 
.National Schools Master Shop Method of Homo Training in Radio, 
Klectronics and Telcvislw. 

This is the .MOIH:iiN SYsTl-M OF TRMNINQ: It matches the rapid 
progress constantly being made In Riutlo, Tclevi.slon and Electronics. It is 
TI5rE 'rKSTED. too. Natitmal Rchonis has l»«*fi training men for more 
Ilian a third of a century. It is the very same training that has hclned 
thousaiifls to more pay and greater opportutdty. You owe it to yourself— 
your futuro—to read I lie hook "Your Future in Radio. Electronics and 
Television"—FREE to you when y<nj send In the ooupon. 


of jrour cuum«. 


AGF 


NAMK 


CITY 


tD Check here If Veteran of World Wer 11 


Send Coupon V 
k and prove to 1 
^ yourself what 
K YOU can do 
in RADIO and 
H TELEVISION! 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


JUNE 


[948 
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The big profits in service lie in repairing FM and TV receivers — of which 
thousands arc already in use. Fast, efficient service demands visua/ ^/i^nment 
of sound and video i.f. amplifiers. McMurdo Silver, world-famous builder of 
Laboratory Caliber Electronic Test Instruments, gives you the quick, accurate 
answers. Use 909 or 911 with any good ’scope, follow the simple, clear pictorial 
instructions and you’ll master FM and TV alignment in “no time flat.” 


FM/TV SWEEP SIGNAL GEN¬ 
ERATOR WITH CRYSTAL 
MARKER OSCILLATORS. Covers 
2 thru 226 megacycles in three bands upon accurately 
calibrated 3-range dial without band-switching! Out¬ 
put variable from zero to */2 volt. One graduated 
knob sets linear electronic FM sweej) to anything 
between *10 Kc. and 10 megacycles—low enough 
for sharj) communication FM to high enough for 
the biggest TV sets. Provides saw-tootli horizontal 
synchronizing voltage to ’scope at 2x power line 
frequency giving steady, stable mirror-image trace 
on your ’scope of i.f. — and r.f. — amplifier selectivity 
curves. Two panel knobs control amplitude of marker- 
frequency “pips” produced by two built-in low-drift 
1 and 5 me. crystal oscillators. Tfiese marker “pips’* 
let you determine precisely correct pass-band in TV 
I.f. alignment . . . also serve as standard-frequency 
signals for checking calibration of aJ/ types of re¬ 
ceivers. signal generators, etc. 



“ 1 



FM/TV SWEEP SIGNAL GEN¬ 
ERATOR. Already America’s most 
popular sweep signal generator. Model 
909 is identical to Model 911 above except that it 
does not include crystal marker oscillators — uses 
your present AM signal generator to provide variable- 
frequency marker ''pips“ wdien desired. Using any 
good ’scope and following the clear, concise pictorial 
instructions. Model 909 makes you master of FM 
and TV visual alignment . . . the only method 
guaranteeing fast and perfect i.f. alignment. Thou¬ 
sands already in use by smart service technicians 
and ifi the laboratories and factories of FM and TV 
set manufacturers prove it to be exactly the instru¬ 
ment you have demanded. Convenient jx>rtable size 
matches all Silver LCETI—turns your shop into 
a modern service laboratory. 




flifihtly U rst of Rockio*. 


Send for 1948-1949 Catalog of NEW LCETI Test Instruments 


OVJER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFICES: )240 MAIN ST.. HARTFORD 3, CONN. 
FACTORY OFFICE: 1349 MAIN ST.. HARTFORD 3. CONN 


Laboratory 

Caliber 

Electronic 

Te^t 

iNSTRUfAENTS 


RADIO-CRAFT for 
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Get Your ALLIED Catalog Now 

Get Afore for Your Money in Every Woy 
i Get Everything New in Your Radio... i 




A TYPICAL VALUE! ^ 

The New NATIONAL NC-33 Receiver 

Packed with Professional Features—A Great Buy! 

NOW—enjoy die ihrill of owning the National NC-33, the sensa¬ 
tionally hrilliant new' communications receiver. It‘s built to highest 
engineering standards- -easy to operate—delivers top-notch reception 
on broadcast and short-wave bands. Perfect for SW L*s and beginning 
Amateurs, Covers 500 kc to 35 me continuously in 4 bands. Main 
tuning dial is calibrated for easy location of all important amateur^ 
police and foreign bands. Band-spread dial operates over entire fre- 
quency range. Has automatic noise limiter; adjustable pitcli BFO, 
universal antenna input; built-in 5'" PM speaker; fieadphone jack; com¬ 
fortable, glareless tuning dials. Self-contained in attractive modern 
cabinet, finished in smooth gray. For real enjoyment and ilependablc 
all-around performance at nominal cost, the NC-33 takes top honors. 

Comes complete with tubes. Operates on 105-125 volt, 40-60 cycle 
AC, or 1>C. Stock No. 97*596. # # CQ5 

NET. FOB Chicago . ^0 J 

Terms: $13-19 down, $5.08 monthly for IL months. 

IMMEDIATE DELIVERY ON THESE FAMOUS NATIONAL RECEIVERS 
Notionol HRO 7 S299.36 Notional NC 2 40D $225.00 

Notionol NC-57 89.50 Notionol NC-46 107.40 

Notional NC-173 . 189.50 NEWI Notionol HFS 

Notional NC-183 . 269.00 Receiver-Converter 125.00 

Net FOB Chicogo. Prices subject to change without notice. 

Attroctive Time Payment Terms. Trade-ins Accepted. 


Send ^ 


Radio’s Leading Buying Guide 
U2 Pages Packed with Value 

Here's how to get the most for your Radio dollar! 
Use ALL1E6'S great 1948 Catolog, the Buying Guide 
that brings you everything in radio and electronics 
ot lowest, money-saving prices. ALLIED has every¬ 
thing for Servicemen, Soundmen, Engineers, 
Amoteurs ond Builders. Complete selections of latest 
home rodio and Television receivers, test equipment, 
P. A. Systems and amplifiers, Amoteur geor, thou- 
tonds of ports, tubes, kits, tools, books — ready for 
fast shipment. Get the odvontoges of the most fa¬ 
mous service in radio — expert handling, helpful 
personol ottention, money-soving voluesl Send todoy 
^ for your copy of the ALLIED 

172 poge Cotologthe most 
^**‘*^^—' complete in Radio- 

fveryffi/ng in Radio 
for Everyone in Radio 


Send for Radio's 
Leading Buying Guide 


flil WORtO * 
nAOlO 
tious^ • • 


ALLIED 




iK 


ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 2-F-8 
Chicago 7, Illinois 
Q Send FREE t72 Pa8e ALIIEO CotoloQ. 

Q Bntwf order for Notional Mod«t . 

r~) Enclosed $ D Full Payment 

Q Port Poyment (Bolonce C.O.O.) 
Q Send AlUED Easy Poyment Plan dcfoilt and order blank. 


Nome . 


Address... 
City_ 


.-Zone_ 


.Stole- 


JUNE, 1948 
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CATHODE RAY TUBES 
5BP1 . . . $1.20 



3BP1—$1.25 .5FP7—$1.75 

3FP7—$1.20 .5JP2—$4.00 


THE 
BEST 
BUY S _ 


TRANSFORMERS 

All Primarieji—117 V 60 cycles 

r r»l02: 1080 vet @ 55 nla. 0.3 v. ^ 1.2 amP. 0.3 v. 

^ 1.2 ..S2.35 

r .MIO: 11410 V. @ "O Ilia. lal>hod 550 v. (for um- 

with H. W. reft.). S2,75 

FILAMENT TRANSFORMERS 

» r»l2:i: 0.3 vet & 5 ai»P. *1.3 vrl @ \ ani)i.S2.15 

jr ."iliili: 27 vuIlK tfH B.H .’imp. 0.:i v. @ 2.5 amp. .. . S2.75 
r 13103; 2.5 v. 1.75 amp, 5 v. @ .3 amp. 0.5 v. O 

amp. 0..5 V. @ 8 amp... S5.35 

ni.iivimut Fli. Xfilir. Two 5.1 v. wimtltiU9i & 5 amj». 4s«rJ». 

1.5.04.11 volt lest.•^■59 

No. 5U5S: 0.3 VCT @ 2A, 0.3 VCT Q 2A. 

No. .5 100: 0.3 VCT 0 1.2 A, 5000 V test. 

No. .5050; 0.3 VCT 0 0 A, 0.3 VCT 0 2.2 A. 0.3 V( T 

2 2 A ........ ... 

No. 50.57: 6.3 VCT 0 I A. 5 V<T 0 3 A. 5 \ IT 

3 A. S2.50 

UX 0899: 5 V 0 5.5 A. 5 V 0 5.5 A. 29.0OO 50 

POWER CHOKES 

O My 0 ir.O .. 

1 lly 0 800 Ma. 7.5 Oiims.S8.95 

Dual Choke: 2-2 Hy @ lOO Ma.f.'SS 

tUial Choke: 7 Hy 0 75 Ma. I 1 Hy 0 60 Ma.S1.50 

8.5 h 0 125 mo. JJ-f" 

25 h 0 03 ma. 51.10 


modulation transformers 

Push pull H4»7 ci.lt lo liliiies aUll sei-eens of 2 607 » 

Il3l**l)tc*] • .. 

Puah |,uli ' 211*11 rl.B to plate of fcliiffle 211.SX.' 


In 


ARC-5 ACCESSORIES 

CONVERSION COILS FOR ARC-5 TRANSMITTERS 

Freq. Range 


M.O. Coils 


3-4 Me. 
4.5.3 «Se. 
7-9.1 Me, 


p.A. Coils Antenna 

Loading Coils 

51.00 each 51.00 each 5.55 each 
r6029 :t7247 £6033 

rS030 jr9293 $6034 

r6032 £6035 

CONVCRSION KIT, conslstlnS of l-M-O coll. 1-P.A. coH* 
1-ANTI;nnA coil., in any one particular frciiueocy 

ARC No. 0 5.58 varialile receiving capacitor. 02 mmf/a^. 
turn, 3 sectiems, .03* spachiR. 8 ndom. W<inn 'l/iv£ 

ratio 33:1 ... 

AHt: No. 4990. variable xnug capacitor. 22.4--I45 nmi^ 

.0.5" Rpacinfr. 11 rotors. Eaep..51.00 

Altc 5632 Var. XmlR. caparlt.T. 29.2—117 

apneinpf, lO rotors, woma cirlvo: 90:1 .5^00 

.Simple revr. rntg. racks.jj-go 

Dual mtg. racks (rrvr.) . 

Shock mounts for rack .?-•?? 

DL’Al. CONTIIOI. noXKS FOR RtVRS 


.51.00 


INSULATORS 



Lapptxxvl fecil thru. Similar t4> National X.S 3. 
Almic of IiIkIi iiliality Riazed iinrrelain. Klls 2 ^ 4 " 

6^' L X 3* diam. ...$I-M 

Ferd-tiun. .Made nf Steatite. Similar lo Nallonal Xa 1- 
Kits IV hole. 5" L x l-\* dlain.^ , 

Ea. $.49 or 4 for $1.50 
Antaina feeder support. Holds twliicx line also. 3“ L 
X H4'’ dlara. Hole size; ^ ^ 

Each $.17 or 10 for $1.00 
Same as «582. except It Is 1 V Ix)ni:. 

Each $.12 or 12 for $1.00 
Antenna support Insulator. Made of line quality stea- 
iMc. ttitli nickel plated relriforecd eiuls. Non-cui imive 
4* X S*' dlain.Ea. $.25 






LOWEST 

PRICES 



TUNINe 

UNITS 


Kioin lie 191 & ItC 373 T!’ C». 3000 kc to 4500 
ke. TU 911-7700 ti> 10.000 kr. TU 10H-lO.0«»0 to 
12,5110 kc. TU 22 ]{ 350 lo 050 ke. TIT 26 H-20(l 
to 500 kc\ Will supply closest unit to .specitled 
Freaueiuy at tiino of shipment. Each.$2.25 


DYNAMOTORS 



TK 73 C.MiU.E.) Tower supply for HU 375 
Input: 2.S VDc (iuiput; 1000 V1>C @ 3.50 

Ma. New .$4.95 

!{]> 77IOI Frnter supply for IIC 191 with 
uParo fuse links, ete. Iiniiut 14 v.d.c. Output 
lOOO y. @ 350 ma. New* $9.95; Army He- 

Issue, ex. cond.$5,95 

PE 101-C Input 13/26 VDC @ 12.C/6.3 A. 
t)iitput: 400 VDC @ 13.» .Ma. 800 VDC («• 

20 Ma. 9 V.\C @ 1.12 A. new.$3.49 

PB 86 N. Input: 28 VPC. Output: 2.50 

VDC @ 60 ma With filler.$».$5 

DAG 33A input: 18 VDC @ 3.3 A. Out¬ 
put: 450 VDC @ 60 .Ma.$2.45 

DM Zii: Input 28 VDC @ 7 Ma. Output: 
54(1 VDC @ 250 .Ma. Power supply for 

sell 274 modulator .$3.95 

DM 23:;50: input: 27VIM' @ 1.75 A. Out 

put: 2H.5 VDC @ 75 Ma.$3,50 

DM 21: Inpul: I 4 VDC. OuHml 235 VDC 
@ 90 Ma. l*ower supply for DC 312..$2.49 
PB 55. Inpiii: 12 vdc @ 2.5 amp. Output 
.500 vdc (44) 400 ma. (slightly used)..$4.95 
DD-AH 93. Input: 28 vdc @ 3.2.5 amp. 
Output: 375 vdc @ 150 ma. Picjneer. 

New .$4.95 

Ml* 10 G Power supply, using 2 dynamo- 
tors. Inpitl: 24-2H vdc. Output: lOuO vdc 
@ 400 ma. 230 vdc @ 100 ma. New. com¬ 
plete with relays, filters, ete. IIKN 
DIX .$40.00 

H-19 poiver Pack (<lyiiamotor). Input: 12 
T(jo ((• 9.4 amp. Output: 275 vdc @ lOO 
ma. 500 vdc @ 50 ma. .New. coniiilele in 
Tiietul case with 2 Plugs, filters, etc. ..$6.95 

D.M 28-H. Input: 28 v.«l.c. @ 1.25 amp. 
Output: 270 v.d.c, @ 70 ma. New. with 

enclosed terminal box ..$3.25 

ZA/rs.r’.0:»I5. Input:*' 12/24 v.d.c. @ 4/2 
amp. ouipui: 50u v.d.c, @ 50 ma. Com¬ 
part square shape. sl7.e 7^4*^^!'’4*'x3*'.$3.95 
ZA/rSA .0516. Input: 12/21 v.d.c. @ 
8/4 amp. Output: 275 v.il.c. @ 110 tiia. 12 
v.d.c. @ 3 amp. t'ompacl suuare. sl/e 

7»/4-x4%-x3'* . $4.25 

DM-25: In i2VlM* 2.3.\ Out 250DV(" 50 

ma.$2.49 

DM-42; In 14\T)C. Out 515/1030 VPt* 
215/260 ma and 2 ^8VDC .$3.95 

INVERTERS 

PB 206-A. Input: 28 v.d.c @ 38 Amp. 
OitIPUl: 80 volts @ .500 volt-amp, 800 ry. 
Iceland KIcctric. New. complete with In 
stnictlon book, relays, filters, etc...$12.50 
PB 218 Input: 25-28 v.cl.c. @ 92 amp. 
Output: 115 volts, 1500 volt amps. 38n/5(Mi 

ry. l..i-l.md Elrvirlc. New.$35.00 

Used, Kx. Cond.$20.00 


MICROWAVE TUBES 

(Magnetrons) 


Tube 

Freq. Range Pk. Pwr. 

Out. 

Price 

2.131 

282U-2.S60 me 

28.5 

Kw 

$15.00 

2.J21-A 1725-A) 

93 !5.9105 me 

50 

Kw 

$25.00 

2,122 

3267-3333 nic 

26.5 

Kw 

$15.00 

2426 

2992-3019 me 

27.5 

Kw 

$15.00 

2.127 

2965-2992 me 

275 

Kiv 

$15.00 

2.131 

2820-2860 me 

285 

Kw 

$15,00 

2.132 

2780-2820 me 

285 

Kw 

$15.00 

2.138 

I*KG. 3249-3263 me 


Kw 

$25.00 

2.1.55 

PKG 9345-9405 me 

50 

Kw 

$25.00 

3431 

24.00 me 

35 

Kw 

$17.50 

W.E. 700-A 

680-710 Iffc 

100 

Kw 

$30.00 

W.IC. 720-HY 

2800 

1000 

Kw 

$25.00 

MAGNKTS for 

2.T21-A <725-A), 2J22, 

2J26, 

2.127, 

2431. 

2J31, 2.132 and 

3J31. each. 



,.$8.00 

Field Strength 

Distance Between 

Pole Fare 

Price 

(Gauss) 

Pole Faces 

Diameter 


4850 


^4' 


$8.00 

1500 

1%- 



$8.00 

1000 

Adjustalde 




(Elect romagnet) 

2%- to S' 

2%' 


$12.00 

Klystron—2 K25- 

725A . 





MINE DETECTOR AN PRS 1 . 

Will indicate burled metallic & nonmetallic objects, such as 
water PlPea, sewer pipes, tree roots, water poeki-li, etc. U-ncs 
eai'Pliofies and meter for aural and visual liidlcatuis. Operates 
oti principle of changes In radiation resistance. An Ideal gadget 
for campers, geologists, home-owners. New. complete... .$12.75 
With Datterles .$21.65 


GERAM1C0N CAPACITORS 

(Erie, Centralab) $7.50 per 100 


Z' mmf . .. 


67 mmf 

.-^20% 

5 mmf ... 

.-^6c/e 

100 mmf 


4 mmf . .. 


115 mmf 


8.6 mmf .. 


120 mmf , 


11 mmf . 

.-^6*/c 

240 mmf . 


15 mmf .., 


250 mmf . 


48 mmf .. 

. 

500 mmf . 

15-309}) 

60 mmf .. 

.±20 Vo 

1000 mmf 


60 mmf .. 

. 




SILVER-MICA BUTTON CAPACITORS 

(Erie, Centralab) $9.50 per 100 

185 mmf .:t2.5fnmf 

175 mmf .±2.5mmf 

600 mmf .— 10% 


ANTENNA. AN/I22-A. Used In 4-flement adcock arrays for 
high gain and dinctivlty. each ditude elciuenl is 12' long, 
made of tubing. Kxeelleiil for that new 6 or 2-meter 
beam. Don't miss this great value. 

$5.65 cadi or 4 for $20.00 
ANTENNA AN/104-A. The famous ax-haiidlc antenna, used 
with the St'll 522. Ideal for mobile quarter wave, because 
of its streamline construction: or 2 units can bo used to 
form a dlPolc for 2 meters or f^JT TV an<l FM reception. 
Consists of copper sheath 21* long moulded almut a wnoilcii 
support, with 83-111 coax connector. $.75 ea., or 2 for $1.35. 
AN;I28*A. For high gain aiul Ulrertivity on 2 meters. Consists 
of 2 vertical elements working against a Sipjaie retlcct<»r. 
approx. 3'z4'. Impedance is 50 oluns.$40.00 

140-600 MC DIRECTIONAL ANTENNA 

140-310 Me cone and 300-600 Me cone, each consisting of 2 
enil fe<l half wave conical sections with cnclnsr<l nialehiiig stub 
for reactance changes with clunging fr«'MMen(*y. New, «'<>in 
plelo with mast. guys, cables, carrying chest .$49.50 


Control Unit BC 1073 

Consists of Pulse-generator and w'a\eineter which measures 
frequencies from 150 to 210 me. The iiulso gcnerati>r makes an 
exrdl(*nl sqUare-wavt- i:en. r;'l».r with vari.iPic p(d.«i--u Idtlci. 
Tim wavemeter can be tniNilflcd Into a fllF oscillator. 117 
VAC. 60 ci»a operation, W/tuhes.$50.00 


SONAR SOUND 
DETECTION UNIT 

Meal for detecting under water sminds, 
Mieli as hsli swimming In srli(«ds. 
ttllldn a 15 mile area. Using a Ho 
I’helle salt erystal. which Is aliout luMO 
limes more sensitive than quart/. It 
is ciaiipletely eiiclose<I lit a solid ruti 
her sheath. Tills sound deteefor was 
oiighially used In harbor defence, 
('nliphil to an aUiHn aiiitditier this e nl 
he fiiimd to have uisKi.v valuable ap 
pi i fid ions. It's the Model JH which 
cunlaitis 7 microphone units.. .$12.50 


GIBSON GIRL EMER¬ 
GENCY XMTR 


Transmits auto¬ 
matic SOS signal 
on ,500 kc emer¬ 
gency wave. Can 
be manually keyed 
to transmit aildi- 
tionul information. 
No Dattcries re¬ 
quired. Hand 
cranked ...$25.00 



RELAYS 

no 6D35 T»1*DT. 18-2.S vdc. contacts Id 

amps @ 115 vac .$1.25 

7220-21 roiitactoT. SUST. 24-28 V(jr. 

contacts 400 amps .$1.20 

1077 HF. Antenna changeover. DUp'T. 
28 vdc .$LI5 

MINIATURE RELAYS 

(Approx, sige: iMs'xl'xlMs*) 

4I*DT. 22-28 vdc, £IIA 10059-11 $-70 

DUDT. 22-28 vdc. 3o0 duns. $,60 

SPDT, 24 vdc. 300 ohms. HUM 
55836 .$W 


HEADSETS 

Dynamic mJk© and hemlset comldii.i- 
ilon. A high qmdlly. eiilclcut unit. 
ijse<l In It-19 tank Xmtrs. Mike and 

phones coniidete, new .$2.75 

11-15 headsets: 8000 ohms Inpedanct-. 
rubber cushions, ('oinei wlih 8" imii 

and plug I’D 55. New .$1.95 

IIS 30 headset. Inserl t.vpe headset 
nils out background iioiso and low hii- 
hnlaneo (.500 ohmi>) assurt-s eftleieney 
and high fldcUty. A MU.^T for ivory 

ham at this prleti .$ .85 

Xfmr to match 8000 ohms outTMit.$ .35 


All merchandiM guaranteed. Mail orders promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 

131 C. Liberty St., New York City 7, N.Y. Digby 9-4124 



CROSS POINTER 
INDICATOR 

Two 
pere 


0>200 microam- 
movements, 3" 
case, many applica¬ 
tions .$2.50 


RADIO.CRAFT tor 






















































































































I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 
. —ond Make Tests to Prove the Theory! 


yipMENT 


ludind 


You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits Simple 
and Complex! ^ m ^ ^ 

YOU DO ^ 

OVIR t75 
INSTRUCTfVe 
£XPtRfM£NTS 


r. L. SPRAYB£RRY,PR£S« 
JDtMoflbeSPRAYBCRRY 
ACADEMY OF RADIO This 
is the rnan Mho directs 
your study. His years o( 
experience and Radio 
' knoM-hOM'’ assure you of 
the finest In home Radio 
Tralningl 


ICE 

ttsut*® 


YOU BUILD 

ALL THESE TESTERS 

.AND MORE! 


I give you a fine, 
nioving’Coil type 
Meter Instrument 
I I on* Jewel hearings 

M LA|P with parts for a 

.A complete Analyzer 
Circuit Continuity 
^mjaEBF^ ^ A "IcitcT- You learn 
how ro check and 
correct Receiver 
defects with professional speed and 
accuracy. 

t’i"^ 
purpose 
Tester. |p 
a k C S a 

breeze out of fixing Radios and you 
don't have to spend money on ready* 
made Equipment. 


Set has Long ond 
Short Wave Tuning. 
All Sprayberry Equip. 
Is yours for KEEPS. 


the ftnesi kind of "bench'* experience. And you get 
it ripht in youf own home. In no time at all, you’ll 
he ready for a business of your own or a pood job 
in Radio, FM, Television, 

Radar, Industrial Elec- 
etc. Now’s 
the lime to get 
started ! k xVV 


I train you with regular professional Radio Equip¬ 
ment. I tell you exactly what to do . . . how to do 
it. ^'ou handle Radio Parts, see tlicm operate, 
learn what they’re for. With the fine Kits I supply, 
you learn how to build Radio Circuits, construct 
your Own Test Equipment. I'll show you how to 
cause typical Radio defects so you can watch and 
see how they act. You learn the latest methods for 
trouble-shooting and repair. All this adds up to 


Soldering, wiring, connecting Radio 
parts . . . building Circuits with yOuf 
own hands — you can’t beat this 
method of le.arning. When you con 
struct this Rectifier and Filter, Re¬ 
sistor .ind Condenser Tester, etc., you 
get a re.illy practical slant on Radio 
that leads to a money-making future 

H H M sa n w M 


ironies, 


VETERANS! 

Approved for 
G.I. Training 
Under Public 
Laws 1 6 and 346, 
Mail Coupon 
for Full 
Details. 


SPR VYnERItY ACADEIVn OF RVDIO 
F. L. Sprayberry. President 

Room 2068, Sprayberry Building, Pueblo. Colorado 
Please ruth my free copies of ”Mow to make money in RADIO. ELEC¬ 
TRONICS and Television** and ‘*how to read radio diagrams and 
SYMBOLS.** 

□ Check here if a veteran. 


“How To Read Radio Diagrams and Symbols" 

A wonderfully complete new book, which explains in 
simple English how to read and understand any Radio 
Set Diagram. Includes translation of all Radio sym¬ 
bols. Send for this volume at once! Ifs free! With 
t* i'll send you another Big Free Book, describing in 
detail my Radio Electronic Training! 


I (Mail In enveloi>e or patto on penny postcard) | 


JUNE, 1948 
















5 /) n OH 5URPL US ! 


^onimBnd 
/^nfenna^p^ 


Antcnno Rcloy Unit BC.442A or RE- 
ARC-5. OriqinoMy used on Command 
Set (SCR-274L Contains an antenna 
chonqe-over relay, a I9V2 milivolt me¬ 
ter, with on Citcrnol V 4 omp. thermo¬ 
couple. The meter scolc reods R.F. 
current On lineor icolc Colibrotcd 0 tO 
10. All new. A truly sensationol buy ot 
Only $1.95 (odd 25c to cover postoge 
ond hondlinq.l. 



NOTICE 


We need room. Thot's why wc're 
sloshinq our oIrCady sensotionol prices 
on these limited quantity items. Our 
Stock is definitely limited, sa rush your 
Order now^ to be sure not to miss any of 
these unusual barqoins. 


500' 5A95 

3 CONDUCTOR^ 
TELEPHONE WIRE 

3 conductor Braided 
insulated copper & steel 
telephone wire. It is 
made of copper for con* 
ductivity, and steel for 
strength. Worth at least 
3c per ft. Yet due to an 
exceptional buy, we can 
now offer it at less than 
Ic a ft. 

ShiffpeiJ Express Collect 

BR/^NDNEW 
MINE DETECTOR 


LOOP /it<T£ HNf\ 



Used primarily on aircraft & Marine ADF 
Systems, Loop LP'21*A contains an elec¬ 
tric motor and selsyo. These loops have 
been removed from salvage aircraft, but 
are guaranteed to be in excellent working 
condition. 

Shipped Express Collect 

Rf^oJocoFmss 

WORTH 
A LOT 
MORE 





PHANTOM 

ANTENNA 

A tronsmittinq 
ontenno, for use on 
approximately 450 
MC, Complete with 
Stondord coox con¬ 
nector. A wcother- 
proof unit. (Add 
25c to cover bond- 
linq and postage). 


complete (except botterics) in originol cose. 
Each unit contoins on instruction Monuol, Good I 
for detecting objects under the eorth's surfocc.l 
Requires one 6 volt ond three 4.5 volt batteries. \ 
(Shipped express chorges collect) 




'^R5/ARN7 or 433G, 
cither of these Rodio 
Composs Receivers 
complete with tubes. 
l(^eoi for conversion 
for home reception. 
Used but good. A reol 
buy ot only $t>^. 

(Shipped express col¬ 
lect) 


These tonks arc opproiimotc- 
ly 44" long by 6" in diomctcr. 
They will stand up to 400 lbs. 
pressure, ond hove on outlet on 
either end threoded with ston- 
dord Vis" pipe threod. A reol buy 
otonlvSf.50. (Shipped Express 
Chorges Collect.) 





I2VOLT50AMP| 

These qencrotors ore ex¬ 
cellent for truck or bus use. 
They also will moke o fine 
power supply for your radio 
shock or nice light welder. 
Brond new in oriqinol boxes 
OS pictured with pulley, 
$9.45 coch or with keyed 
shoft less pulley - - 57.95 

coch. 

(Shipped Express Collect) 


LiMiTED 
SUPPLi 
AT 


Due to customs regulations which require ex¬ 
cessive poperwork ond pockoging complicotions, we 
cannot occept orders for shipment outside the United 
Stotes or its possessions. 


I AIL 


I LS-I Squodron Signal Genero- 
j tor (Novy Type CML-60049) 

I used for Type ZA Glide poth 
equipment. Frequency ronge 
i 90-95 me. Amplitude modulo- 
ted • voriobic frequency; audio 
i oscillator tuned to 60 cycles. 
R F level meosured by self con. 
toined VTUM. Contoins 0-50 
micro-omp meter. 


ONLVf 


Wote''. 

^Qcordinq 


N. SILVERSTINE CO. 


6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN 


.006 Stainless Steel recording wire. New on o- 
riginol spools os used by Army ond Novy re¬ 
corders. Eoch spool contoins ot (cost f /4 mile of 
wire. Con be used on standard wire recorders. 
Add 25c to cover hondlinq ond postoge. 


Shipped Express CoUec t 

NO C-ToToRDERS 


^S&i/enfl&ts of Sutp&cs\ 
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Profit Through Training in 

RADIO-ELECTRONICSf. 

Prepare at HOME or in our CHICAGO LAB¬ 
ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN .... 

Our business is helping men . . . and young men ... get into 
a well-paying future in the highly profitable fields of RADIO¬ 
ELECTRONICS. During the past sixteen years we have 
trained many men who desired better jobs or businesses of 
their own. We can effectively provide you with this same 
oppxjrtunity either in our new, modern Chicago laboratories 
or in the privacy of your own home. 

TAKE YOUR CHOICE 

If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors^ in the country. Fill in coupon below and we shall 
se^d you, absolutely FREE, full information about our pro¬ 
gram of building men for better opix)rtunities in RADIO¬ 
ELECTRONICS. DeForest’s Training, Inc. also includes in¬ 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex¬ 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster . . . easier. You also get mod¬ 
ern looseleaf lessons with handy fold-out diagrams. 

EMPLOYMENT SERVICE 

When you complete your training our effective Employment 
Service helps you get started toward a real future. Mail cou¬ 
pon below today do not delay. 


DeForest’s Training, Inc. 


veteran: 

Both our (1) Chicago Laboratory and 
(2) Home Study training are accepted 
under the “G. I. Law.” If you qualify, the 
Government will pay cost of cither training you select 


MAIL THIS OPPORTUNITY COUPON HOW! 


Mr. E. B. De Vry, President 
DeForest'* Training, Inc. 

2533 N. Ashland Avc., Depl. RC>E6 
Chicago 14, Illinois 

Please show me how I may get started toword a good job or a busi¬ 
ness of my own in Radio-Electronics. 


Name ....Age. 

Address. . ............. .... .Apt.. 


City. 


.Zone. 


.State. 


□ If under 16, check here 
for speciol information. 




a discharged Veteran of World War II 
check here. 


CHICAGO, Associated with the DeVRY Coropratjon 
ILLINOIS Builders of Movie & Electronic Equipment 


JUNE. 1948 
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EDITORIAL 

The Rising Tide of FM 


COVER FEATI^RE 

Frequency Modulation—1922 and 1948 

¥^t (Pn^os 21-01) 

FM Fundamentals 
FM Receivers 

FM Sweep Generators . 

Advantages of FM 
FM Tuners 

FM Receiver Servicing Technique 
Simplified FM Receiver Uses Crystal Detector 
FM Discriminator Circuits 
FM Receiving Antennas 

FM Receiver From War Surplus Radio BC-624 
Complete FM Station List . 

Glossary of FM Terms. . 

ForeiiSn News (Page Olt) 

Report From Britain . 

Coiiji«triii*tlon (Pa^e 0!l 

Modern Crystal Receiver 


by Hugo Gcrnsback 17 


by Edwin H, Armstrong 20 


by John B. Ledbetter 21 

22 

. _ . by Bob Stang 25 
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. 40 

compiled by John B. Ledbetter 44 
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Sorvieing (Pages 71-74) 
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Production-Line Technique for Service Shops 
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by Emmett Brightwell 71 
.by Jack King 72 


by Albert Loisch 75 


Amateur (Pages 77-79) 
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by Fritz Compton 77 
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by Homer L. Davidson 80 
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Incorporating 

SHORT WAVE CRAFT* TELEVISION NEWS* 

RADIO & TELEVISION 
*Trailomark regiBtorou U. S. patent Ofllcc 


^*NEW EO<»K** FOR RADIO-€R.\FT 

For llie proiiter roiivciiitMice of our rpiuler?, IF\ni<>-Cn.\FT iiilrodiifos «i iirw forin;il 
nioiilh. All arliflos tin tlio ?aine Mihjofl are {sroiiprd lopollier, ‘‘Sign-posls” iire pliupcl 


on i' 
be 


eat li page, itienlifying llie Mibjerl. (loiKiiiiialioii.t (except where iiniivoidable) will 
eliiiiiiialetl in the next few isMies* We trust you will like the new elassificd and 


systeniali/cd Kaiiio C.kaft, Let iis liave yoiir reaelions! 


"HUGO GERNSBACK 

Editor-in-Chief 

FRED SHU NAM AN, Managina Editor 


M. HARVEY GERNSBACK. 

Consulting Editor 

ROBERT F. SCOTT. W2PWG. 

Tcchnicai Editor 

ANGIE PASCALE, 

Production Manager 
I. QUEEN. W20UX,£rfi/t)r»fl/ Associate 

ELMER FULLER. Shortu'ave Editor 

G. ALIQUO, Circulation Manager 


JOHN J. LAMSON, 

Advertising Director 

ALFRED STERN, Promotion Manager 


In Our Next Issue 

INGENIOUS TEST INSTRUMENT 
TELEVISION POWER SUPPLY 
DOUBLE BRIDGE VOLTMETER 


On the Cover: 



Major Edwin H. Armstrong, 
Father of FM, in the shadow 
of one of the latest anten- 
nas used for FM broadcasting. 

Clir<»natonc by Alex Schombnrg 
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PHOTOFACT Publications 


Heip You to Success! 

Have more practical, useful, complete 
data than you can get anywhere else... 



Your Price 
Each Volume, 
in Deluxe Binder 

18 ” 


KlABy HOW! 
PHOTOFACT VOLUME 4 

includes First Three TV Course InsfalfmentsI 

Lniest coMipanion to popular Volumes 1 , 2 and 3 
l>rin{;\ \our Hie of post war r€*ceiver service data 
riRlit up to Jul> 1948' Most accurate and com¬ 
plete raftto data ever compiled . . an absolute 
MUST for all Servicemen. Everyihinjj you need 
to know for faster, more profitable servictnR. in 
bandv, unified form. Includes Exclustve Standard 
Notation schematics: photo views keyed to parts 
lists aud alignment data, complete parts listings 
and proper replacements: alignment, stage gain, 
circuit voltage .and resistance anaivsis: coil resist¬ 
ances: dial cord stringing: disassembly instructions: 
record changer re|iair instructions. Order Volume 
4 to<lay — it’s the only service data that meets 




your 

actual needs? 



Vol. 4. 

Models from Jon. 1, 

1948 to July 1. 

1948 

Vol. 3. 

Models from July 1, 

1947 to Jon. 1. 

1948 

Vol. 2. 

Models from Jon. 1. 

1947 to July 1, 

1947 

Vol. 1. 

Ail posf-wor models 

up to Jon. K 

1947 

1947 

Automatic Record 

Changer Manual 


Nothing like itf Covers nvore than 40 different post¬ 
war models. Absolutely accurate. compfePe. /lUfhor- 
rP.ifive — based on actual analysis of the equip¬ 
ment. Shows exclusive ’ exploded” views, photos 
from all angles. Gives full change cycle data. >ad- 
justment data, service hints and kmks, complete 
parts lists Shows you how to overcome any kind 
of changer trouble PLUS — for the fust time — 
complete, accurate data on leading Wire, Ribbon. 
Tape, and Paper Disc Recorders. 400 pages; 8*''j ”x 
11”; hard Cover; opens flat Don’t be 
without this manual. ONLY 


$4.95 


Radio Receiver Tube Placement Guide 

The book th.it show-s you exactly where to replace 
cacti tube in 5500 radio receiver models. Covers 
receivers from 1938 to 1947. Each tube layout 
is illustrated by a clear, accur,ite diagram. Saves 
time — eliminates risky hit-and-miss methods, es¬ 
pecially when the customer has removed tubes from 
the set. A handy pocketsi/ed 192-p,'ige book, 
indexed for quick reference You‘11 use it profitably 
every single day Order several copies 
ior your bench and outside Calls' ONLY **3 


HOWARD W. SAMS & CO., INC 

INDIANAPOLIS J. INDIANA 

ixport —Ad. Auriemo— B9 Brood St., Now York 4, N, Y.~U. S. of Amorico 
Canoda—A. C. Simmonds A Sons, 301 King Si., East—Toronto, Ontorio 

Photofact Service 

S^rviem' ftiof poyt For tfie/F over and over ogotn'*^ 


NOW RUNNING IN CURRENT 
PHOTOFACT FOLDER SETS 

Here’s the first practical, successfully proved 
Television instruction for the Service Technician? 
Now — at no extra cost to you — you can pre¬ 
pare for profitable Television servicing without 
taking time off from your business. If you can 
service a Superheterodyne, the f*HOTOFACT 
Course will teach you clearly and simply how to 
service a Television Receiver. Telegrams, letters 
and ’phone calls by the hundred acclaim the 
first installment of the $500 Television Course 
which appeared m PHOTOFACT Folder Set No. 
38. If you haven’t started the Course (which is run¬ 
ning in current PHOTOFACT Folder issues) — be 
sure to get PHOTOFACT Sets No. 38. 39 and 40 
today? Stay ohead of the game with PHOTOFACT? 

Don’t Miss a Single Installment! 


Dial Cord Stringing Guide 

The book that shows you the one xi^ht 
way to string a dial cord. Here, for the 
first time, in one handy pocket sieed book, 
are oil available dial cord diagrams cov¬ 
ering over 2300 receivers. 1938 through 
1946. Makes dial cord restringing quick 
and simple. Pays for itself in time saved 
on a single dial cord repair job, A ’’must” 
(or every service bench and tool 
kit Order today? ONLY ^ 


BOOST YOUR [ARMIMG POWER! 


Mail This Order Form 

to HOWARD W SAMS & CO INC. 

2924 E. Washington St.. Indianapolis 7, Indiana 



My (check) (money order) for $ 
O Send Photofact Sets 


enclosed. 


38. _39. _ ,40. 

($1.50 per Set). 

□ Send Photofact Volume 4 (including Sets Nos. 31 
through 40) in DeLuxe Binder. 18.39. 

□ Vol. 3. GVol. 2. GVol. 1 ($18.39 each). 

Q Automatic Record Changer Manual. $4.95. 

Q Tube Placement Guide, $1.25. 

□ Dial Cord Stringing Guide, $1.00. 

Q Send FREE Photofact Cumulative Index. 


Name.- 


Address^ 

City 


State 


JUNE. 1948 
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Do not fail to closely examine this list oi bai gains. We believe ilia I every ilcin 
listed lielow is a sensalional value that soon can never be i'e|icated. All equip- 
inent advertised herein is unconditionally giiaianuted to the eustoiiier's satisfac¬ 
tion to this extent: Return any ilcin advertised within live days after delivery 
for full refund except transportation charges (hotli ways). 


PP-51 APO-9 RECTIFIER-POWER UNIT 

400 cycle 115 V. Contains 4~5R4GY lubes, 2—tMfd. 
1000 V. DC condensers. 2—1 Mfil. I500 V. DC con. 
densers, 40(i-2600 cycle transformers, power resistors. 

$4.95 


SN-7C/APQ-13 


Sensational offer tor Television onoinceri. Contains 19 
Me. IF strip containing 5—WE7I7A lubes. Other KF 
strips containing 2—GAK5*s. 3—GSL7GT‘s. I—WE7I7A, 
4—fi8N7GT’s. 2—6N7's. 2—6L6’s. I—6H6. 3—6AC7*5 . 
2_6AG7’s. I— 6V6. A total of 26 tubes. Other parts 
•uch as DPDT relay. 7 pots. 12 Amphenol 831R chassis 
connectors, and numerous condensers, toggle switches, 
RF chokes, variable condensers, and 1r2uisformers. 
weight approx. 25 lbs. Size 20"L x ClQ CfJ 

x7’rH. PRICE. 


PP-2/APQ-5 POWER UNIT 

400 cycle. 115 V. Contains 10 tubes as follows: 2— 
5U4G*s. 1—OX5GT. 4—6Y6G'$, I—0SL7GT. 2—VRI50- 
SO*! and numerous condensers, transformers and re¬ 
sistors. Weight 17 lbs. Size ^I'L x S'/i'W x CC 7C 
7V4'H. price .f ^ 


SN8/APQ-5B 


Contains 3l useable tubes consisting of 2—6H6's, 
3_6AC7 ’s. 2—2050’s. I—6SA7GT. 2—VRlOS’s, 10 
—6A67’s. 7—6SN7 GT’s. |_VR75. 2—6SL7GT’s: 
I—6N7. Other parts such as 17 Shallcross pre¬ 
cision wire-wound resistors of 30,000. 120.000, 

I50,0b0, 250,000. 20.000, 200.000 and 100,000 

ohms Value. Relay DPDT, variable condensers, 
Amphenol and Cannon connectors, tap switches, 
networks and transformers make this another in¬ 
valuable ports item at the advertised low price. 
Weight 28 lbs. Contained in aluminum case 
l7'rL X Il'/.-W X 7»/rH. 

PRICE .. 


I III a ilif III 

$14.95 


LS-3 SPEAKER 

6" PM type, housed in 
heavy metal case. Con¬ 
tains output transformer 
to match 4000 ohm im¬ 
pedance. Used but guar¬ 
anteed okay. Size about 
8''x8'x4''. Shipping weight 
approx. 10 lbs. Has Jack 
for plugging in cord to re¬ 
ceiver. Ideal for <tQ CA 
BC-340 receiver. 


ARGON INCANDESCENT LAMP 

2 watt pear rthape with rei^uJar AC type 

screw base. NEW .35c ea. 

Sold carton of ten only. 

WESTINGHOUSE MERCURY-VAPOR 

Battery charter bulbs. Commercial 6 A. Style 
289416, for screw socket. For 6 or 7 batteries 
charfced at one time—2000 to 3000 hours 
with special hich resisting: jtlass. 4^3 qc 
NEW . 


BC-n55-A SYNCHRONIZER 

Another Invaluable unit for the Television and VHF ex¬ 
perimenter. Contains 19 Me. IF strip using 5—WE7I7A 
tubes. A total of 24 tubes included, consisting ol 6—> 
WE7I7A S. 2—6SL7GT*s. 2—6AC7 s. 5—GSN7GT i. 2— 
6N7GT's. 2—6L6’s. I—6VCGT. 2—0AG7s. I—6AC7. 
and I—6H6GT. Other parts included are 6 pots. 10 
AmpJienol 831R chassis connectors and numerous con 
densers, resistors, and transformers. Weight ^1 7 7c 
22 lbs. Size 2rL X IM/^W x 7y4'H. PRJCE ^ • / • / J 


(A) IGNITION SWITCH 
3" across face and 2" deep. Has off posi¬ 
tion or will switch to either or both of two 

circuits . $.60 

(B> BENOIX SCINTILLA MAGNETO SWITCH 
4** high X 4'^ wide x 3* deep. Contains one 
oft-on toggle type switch, two rolary type 
Switches each with oft position and two on 
positions. . $.75 

(C) CUTLER-HAMMER SWITCH ASSEMBLY 
Consists of four OPST bat-handio togglo 
switches, each rated at 20 nmDs 125 volts, 
with connecting straps. Price per assembly 

of four . $ 1.00 

(D) CIRCUIT BREAKER 

30 amps. 2^x2”%?,^ '. Automatic push to re¬ 
set. New S.50 

(E) HEAVY DUTY TOGGLE SWITCH 

CH type C-5A DPST 20 A. I25 V. . $.35 

(F) HEAVY DUTY TOGGLE SWITCH 

CH typo AN-3023-10 DPDT Momentary 
Contact 30 A. 125 V. . $.35 

(G) SOUND POWERED TELEPHONES 
Shipping weight about 7 lbs. iicr pair. 
Require no batteries or external source of 
power. Will operate up to several miles with 
two wire circuit, or use one wire and 
ground, lightweight. Brand new. Price Per 

pair ..$19.50 

(H) HEAVY DUTY TOGGLE SWITCH 

CH typo C-2 DPDT Center off 30 A. 125 V $.50 

(I) HEAVY DUTY TOGGLE SWITCH 
AN-3022-GB SPOT Center off 30 A. 125 V. $.25 

(J) HEAVY DUTY TOGGLE SWITCH 

CH type AN3027-2B DPST 20 A. 125 V. $.25 
(K> MICRO-SWITCH 
weather-proof, metal clad. 10 A. 125 V. 
type YZE.TRQTN SPST normally open. .. $.35 


TYPE CRZ-43AA AIRCRAFT 
RADIO RECEIVER 

Another item for the VHF experimenter. Con¬ 
tains ten tubes: 6—SH7‘s, 2—6H6‘s. and 2— 
7l93's. Relays, condensers, resistorl Amphenol 
connectors, dynamotor, carbon pile voltage reg¬ 
ulator and numerous other parts. Weight ap¬ 
prox. 32 lbs. Size, I2”W x ir'H 


BC- 8 OOA RADAR 
TRANSMITTER & RECEIVER 

Loaded with tubes and components for the VHF 
experimenter. Contains 19 tubes including 1 — 
955, 3—956’s, I—2C26. I—5U4G. 1—2X2, I—6SN7, 
7_^AC7 's. 2— ^SL7GT’s, I—6V6GT. and 1 — 

6H6GT/G. Several HF tuned circuits, 7 amphe- 
nol chassis fittings, sockets, 24 V. blower and 
motor (will operate on 110 V. AC), 2—4Mfd. 
600 V, condensers, and many other resistors and 
parts. Weight approx. 40 lbs. In C 1 .A QC 
metal Case l2'/2" * ll'/2”H * 8'D ^1 


DYNAMOTOR PEI QIC 


Size about 4" dia. x 14" long. Shipping weight 
approx. IS lbs. Made to order for BC-645A 420 
Me. Citizens Band transmitter-receiver. Input 
13 or 26 V. DC; output 400 and 800 V. DC and 
9 V. AC. Brand new in original qc 

sealed cartons 
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RECEIVER AND POWER 
SUPPLY FOR APN.4 


Contains |6 tub«s: I—6SN7. I~6SL7, i—6H6. 
4— 6SK7. I—VR 105*30. I—6SJ7. 2—2X2. I — 
5U4G. 3—6B4G. I—6Sa 7. Shipping ClQ CO 
weight 32 lbs. 


MARKER-BEACON 

RECEIVER 


Can be adapted to radio cpntrolted devices. Was 
used by pilots to flash a signal lamp on aircraft 
Instrument panel when in "ange of a beacon trans¬ 
mitter. Responds to mod* 
ulated signals over a va¬ 
riable range of 62 to 80 
Me. Tube plates and fil¬ 
aments operate directly 
from 24 V. OC. Can be 
adapted for radio con* 
troi of experimental ap¬ 
paratus opening garage 
doors, etc. Circuit dia¬ 
gram and parts list in¬ 
cluded on either model 
shown below: 

BC-357 —contains I2C8 
and f2SQ7 tubes and 
sensitive relav (sire 

$2.95 

BC-1033 — contains 
6SH7, 6$L7 and I2SN7 
tubes, sensitive relay 

$3.50 




OXYGEN 
TANKS 


Aviators OKygen 
breathing bot¬ 
tles. Non-shat- 
terable. Choice 
of two types. 

(A) Withstands 
2000 lbs. pres¬ 
sure. 

(B) Withstands 
500 lbs pres¬ 
sure. 

CHOICE 

$5.95 ea. 



r.tflftar 


INTERPHONE AMPLIFIER 



Beautifully constructed in gray finish sturdy motal 
cabinet. Operates on 24 V. input. Complete with 
dynamotor. Has I—6V6 and I—6SJ7 tube, volume 
control, carbon or magnetic microphone input. 
Fastened to sturdy resilient mounting on rubber. 
S^ze^C' X 7^ X 9". Shipping weight ^ j 



T-26/APT-2 RADAR TRANSMITTER 

Contains tunable VHP circuit using 2—JAN CTL 703'$ or 
368AS tubes. Other tubes are: 2—5R4GY's. 1—2X2. 1—807. 
I—&AG7, 2—6AC7 's. and I—931 A. Other parts such as 
24 V. DC motor and blower. HV. condensers and trdns- 
formers, terminal strips and Amphenol connectors, knobs, 
fuse holders, etc. make this unit invaluable for parts alone. 
Weight appiox. 45 lbs. Site 2r'L x lO'/j^W x 
7%"H, in metal case $9.75 



T.39 APQ-9 RADAR TRANSMITTER 

Loaded with VHP parts and tubes such as 2—RCA 8012‘s. 
I— 931 A, 2—807's, I—6AG7. 2—6AC7‘s. The RCA 8012's are 
rated at 50 W. input to 500 Me. Contains variable parallet* 
plate oscillator silver plated, ventilating blower and 
motor, ceramic tap switch, pots, terminal strips, gears, 
counters, etc. Weight 36 lbs. Siie 22’'L x I01A"W cq 

X 7%"H. PRICE $9.75 




■t. 




SPERRY A-5 AUTO PILOT 
AMPLIFIER RACK 

Contains 115 V. AC voltmeter and 350-450 cycle 
Frequency meter. A total of 4 amplifier chassis com¬ 
plete with following tubes included in rack: 2— 
I63rs. 6—I632*s. 3—I633's. 3—I634's, and 2—1644 
tubes. Numerous transformers, resistors and con¬ 
densers make this unit invaluable for parts. Weight 
38 lbs. Size I2'X X I4"W x lO'A^'H. 

PRICE $6.95 

SCR-522 TRANSMITTER - RECEIVER 

Operates from 100-156 Me. Easily adaptable to amateur 
radio, tire department, taxicab purposes, tor mobile or 
fixed station installation. A redhot item tor the amateur 
6-IO-M meter rig. In excellent condition. Complete with 
all tubes, dynarnotor, and remote control, and qc 

not beat*up. Shipping weight 45 lbs. 

Same as above except not in excellent condi- <r I A qc 
tion and not guaranteed condition . 

Dynamotor tor SCR-522. Size about 13" x 8" x 5" high. 
Shipping weight about 35 lbs. Delivers all necessary pow¬ 
er for the SCR-522 transmitter & receiver. Can be op¬ 
erated from 28 V. DC or coupled to gas engine q|- 

or electric motor mechanically $^.>5 



BC-314 RECEIVER 


Frequency coverage 150-1500 Kc. in 4 ranges. Two 
RF stages. 1st detector, two IF stages, second 
detector, RF oscillator. CW oscillator and audio. 
Total, 9 tubes. 14 V. OC at 5.3 amps, input to 
dynamotor. Easily converted for 1(0 V. AC. Use 
headphones or speaker or both. 

New, with manual .$89.50 

Used .$69.50 



ANTENNA KNIFE SWITCH 


Has 2'2" iwrcelain insulator bakelite base, heavy 
blades 4' long. 

Single Pole Double Throw. .. .$ .75 

Double Pole Double Throw. 1.00 

Triple Pole Double Throw. 1.25 



INDICATOR SCOPE 
ID.41/APQ.13 


About 6*’ diameter by 15" deep. Contains I—5FP7, 
I—«AK5 tube. 5 Grain of Wheat 3 V. Pilot lights, 
magnetic deflection yoke, condensers. QC 

resistors, potentiometers, sockets. 


WILLARD LEAD ACID CELLS 



6 V. (New) 
(Dry-charged) 



$3.00 


6 V. (In metal carrying case) (Add electrolyte 
specific gravity 1.265) CA flfl 

(Drugstore) ... . 


DYNAMIC HANDMIKE 

High impedance type—with press-to-talk switch 
that shorts microphone when released and operates 
a relay or other circuit when depressed. Designed 
for eiose talking PA and mobile communications 
service. Speech is brisk and clear. Made to stand 
rough handling. Black wrinkle finished. Has 6 ft. 
3 conductor shielded rubber covered cable and 
standard amphenol plug. Made by Electro-Voice 
for the Signal Corps. Comp.irabfe mikes OC 

list at $28.00. SPECIAL. EACH ^ t 




130 W. New York St. 
Indianapolis 4, Ind. 


Jl 


Unless Otherwise Stated, All 
This Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.8. Collect 
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No. T-1«40 


Weight 10 lbs. 
Your cost 

No. T 106 

tr,„ 


TRANSFORMER 

lloro is a vuiTjjcd iransfotnier 
built to Army specs. Hermct- 
icnlly sealed with Franklyn 
Terminals for easy solderm«. 
Primary UTi v. 60 eyes 
Sec. No. 1 8.0 V. ct (S' 58 ma. 
Sec. No. 2 5.1 v. fa 3 a. 

Sec No. 3 6.4 v. 6 a. 


$2.49 


tube KITS _ QC 

Complete Set of Tubes $| / .V3 

for SCR'522 . 

ComnUle Set of Tubes q) / .yj 

for BC'348 

Complete Set of Tubes 
for BC-312 

Spotify Model Numbers 


MODULATION 

transformer 

Desijrned for an 807 Anal. 6L6 
tubes ns modulators, a small 
compact job to handle mod¬ 
erate power. 

$3.25 

dynamic mike 

lias push to talk switch 
designed for the famous 
Mark II Transmitter, but 
can be used nnywher^A 
\von<lerfuI value Hlack 
Hakelitc Frame. 


No. Mf214 


Complete with 3 ft. rubber cord and 5] 75 
Ph55 pluB... 

No >M62 

31/2 INCH "S" METER 

Used in a llridBc Circuit, 
will Bi^e you accurate 
readings on your surplus 
receiver or receiver not 
cfiuipt*e<I with meter. Uses 
liBht for liBhtinB meter 

$4.95 


No. I> -1C*61 


BC-348 Owners 
CONVERTER for BROADCAST BAND 

C<H..ert BC-34a wM-ut 

covering 550 to lOtw Fidelity and H'Oher 

?JlMti?itI-eompietO b.-illc kit with schematic and 
fJl instVljctlons^-less chassis dial and 56.50 

i^nobs. Terrific Buy at ^ 


, NO s 3006 START STOP PUSH 

button 

Dosisned for push starting o' 

‘topping of 

Fast operation of the ni?. 

Stop button IS red. 

Start liutton »» black. 
Give your rig that profes^ 

sional appear- $1.25 

a nee . . 

i VIBRATOR power SUPPLY 

' Made by Malloty. 1^- 

volts input. 
volts ^4 8^ I 

?or mobile receive,^. 
1 bo-drain battery cur- 

^ ^cni. Made to rigid 

Army speciAcations. 

$3.50 


No. S-1611 _ 

heavy 8' 


Lv.S'a‘|fS~sSS 

cable. Amateur net price. 


No. 11-487 




I No. K-f602 


dynamotor 

U8 <hI with the ipopular BC- 
312 Radio Receiver. 12 voiis 
input—235 volts O'l 9®ru‘'; 
Output complete with niter 
mounted in can. 

$2.49 


ANTENNA MOUNTING BASE 

Here is a unit for mounling your "J®**'.**" ."Jl 
the car -made of heavy gauge steel with rubber 
loushig enables your Ant. to lake any kind of 
shock without breaking. Will handle 50 5] 39 
lb s. 16 feet long. %' <ham. ^_ | 

^2" 0-1 MIL MOVEMENT 

Buki-llte cased riioter 27 ohms. Basic! 
resistance niy.v bo used wlierenr a I 
‘iiiall 1 mil niovf-mciit is nee<le(l-for j 
s-Meier in receiver or basic nieler in 
test equli'ment. 52.95 

A steal at . ^ 


p.M. SPEAKER 

Will handle Povior— 

7 07 .. Alnlco 5 Maiinet. 

A vvonderfiil buy. 

This speaker Is doslKncd ul U 

?ul!rri'p.Sli:c'fnr?4'rJ^l’r^ 

' $3.89 

Only two to a customer. 

dual relay 

2 UOV 60 cy Relay 
Mounted on one 
frame. Both rc ays 
double pole. One 
single throw. One 

double throw. CoiU 

can be paralleled 
or used independ¬ 
ently. 


$2.20 eacl^ 


|b4011 


designed for the 522 

TRANSMITTER 


No. C-«1l 

R.F. 


f’" . .s 

UNITS FROM THE BC-312 


Contiiin six coils which cover 
from 1500 KC to 18 Me Has 
a ceramic band t 

change from any coil. Each 
coil is tune<l with an air pad- 
der. Build your own receiver 
or signal generator with this 
assembly. A mar- 51 QO 
vclous Buy at . . . •r * 


2 VOLT STORAGE 

battery 

Wonderful for Tnob.io 
ecluipment. A rugged plas- 

Uc case will allow you 
to use this 

out worrying about bieak 
ajje 30 amp capacity 
balls on side tells when 
battery needs recharging. 

Size S-xS- $3o49 


N«*. ll-lOO 

WATERPROOF METAL BOX 


A Four B.ind Selector Unit 

Wlilch replaces the selector mo¬ 
tor allmring you to change frequ<Micy 
rw>m the front pjinel mi^kly. Can 
be Installed In C 3 QO CaCh 

10 minutes ... 

Dl HEPTAL SCOPE 
SOCKET 

Socket 14 pin for the new 10 IIP I 
plete with lead*. Designed for hUh 
Voltage. -A popular 


So. T 6012 

POWER 


No. F-601 


No. 11-3010 

Here is 


Fasily opened. Completely 

rv'hiXt?" widR. $2.00 


-Dual Grinder 

HEAVY 

DUTY 

Using 1.3 horsepower 
motor If you do any 
work around the house 

thu "ill 

endless hours of labor. 


transformer 

llMVy Iluly J 50 rolM CT 
^ 250 ina. with a 

\oU bias tap-perfeel fw 
oecilloscops supply or any 
application ueefllng^ these 
voltages. Size ^ * h'L ) 
wide 5" deep. Weight 
21 Iba. 

$ 5.45 

navy fones 

podance . .J?® .2 

cl,In band ij 

adjustable Thest 

phones are very sensl 
two and designed for 
rugged service. 

$1.75 


(jF J VIBRATORS in stock 

Type A Slan.lard 

lilllfrr^bovctut d^B^nad 

for 110 V. ^ 


NIAGARA RADIO SUPPLY CORP. .. 

F. O. B., N.YX. 




2(y% DCPOSIT 
WITH ORDERS 
JJNLESS ft-ATED 


160 GREENWICH STREET 


NEW YORK 6, N. Y 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 


Use Cire Training and Coaching Service—and Get Your “Ticket" in a Few Short Weeks! 

Thousands of new jobs are opening up—FM, Television, Get your license without delay. Let Cleveland Institute 

Mobile Communication Systems. These are only a few of prepare you to pass FCC license examinations, and hold 

the radio fields which require licensed radio technicians and the jobs which a license entitles you to, with CIRE stream- 
operators. lined post-war methods of coaching and training. 

Your FCC Ticket Is Recognized In ALL Radio Fields as Proof of Your Technical Ability 

More than ever before an FCC Commercial Operator’s Employers frequently give preference to the license holder, 

License is a sure passport to many of the better paying jobs even though a license is not required for the job. Hold an 

in this New World of Electronics. FCC “ticket” and the job is yours! 


Hundreds of Satisfied, Successful Students 


*1 have taken the first clasi Phone license ex- 
anilnatinn ami rerelv.'^l my first class ticket last 
Ssiiiirdiiy, May 31. Ii closing I must say yours Is 
an excellent radio course, and I retlly sppreeiale your 
help and ihc fine sen lee ytiu have rendered me." 

.student :r287fiNI2 


'*1 passed tho FCC examination in radio¬ 
telephone 2n(l class, at 1 Detroit on June 
3rd, and 1 want to tliank you for your 
ready assist a nee as my instructor on Sec¬ 
tion I of Nil.ion's Master I'onrse." 

Student 271)9X12 


"I have had my Itt class radio-tele¬ 
phone lleenso Since March of this year, 
and plan to continue with your course 
since 1 find it a creat help In sluilying 
transmitters. ” 

Student #2779N12 


7 (an show YOU 

HOW TO PASS 


"After temllng In Lesson K-9 I 
took the cmninerclal operator's 
license examination for 2nd elasi 
radlotelet>lHJue, and Passed O.K. 
1 received the license last uw-k.” 

Student if2772Nl 


FCC 


COMMERCIAL 
RADIO OPERATOR'S 


EXAMS. 


If you’ve had any practical raoio 
experience—amateur. Army. Navy, 
radio servicing or other, my time 
proven plan can help you, too, on 
the road- to succoas. Fill out the 
coupon below and mail it. I’ll send 
you, FREE, the entire story. 

Edw. H. Guilford 

Vico President 


CiRE training 
and coaching 
makes it EASY 
to get your 
ticket 
EVEN 







CLKVELAN4> INSTITUTE OF RADIO ELECTRONICS 
RC-6 Terminal Tower. Cleveland 13, Ohio 

1 w-aiit to toiow how r can g.-t tny PtV tiikrt In a few short weeks. Send me ymir FIIEB 
miofciM • How iti Pass KCr License Kxiiininattotti'’ (does not cover exams for Amateur 
lilcj iisi) as Well as a sample FCt’-lypc exam and Catalog a, describing opportunities In 
Ujidlo-l.U«etronl€S. 


AliDllES.'^ 


C^TY .ZONE . STATE ... 

□Veterans check for enrollment under G»i» Bill 
NO OBLIGATION — NO SALESMEN 


JUNE. 1948 
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Mail this coupon to your johitrr -or tlirect to: 

BOLAND & BOYCE. INC,, PUBLISHERS 
460 Bloomfield Ave., Montcleir. N. J. 

Please send me: 

n The Radio Data Unok at S.>r00. 

□ The Video Handbook at $5.00. 

□ Both Books at the Special price of $9.00. 
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pay- 


I encloee full 
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I enclose $lr00 and 
will pay balance to 
postman on deliv¬ 
ery. 
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12 BOOKS IN I 

IN THE 


MDIO DATA BOOK 


The only Radio Handbook of its kind! . . . 
1148 pages. 12 sections, each a complete 
coverage of one radio subject. 


Together, the 12 sections form the most 
complete Radio Handbook you can BUY! 
Easy to read ... A quick reference! 


Plan every operation in radio and electronics with 
the Radio Data Book. This new radio hiblc will be 
your lifelong tool . •. you will use it every day, on the 
board, at the bench, in the held! Use it for engineer¬ 
ing, construction, trouble-shooting and testing. The 
RADIO DATA BOOR will be your invaluable aid in 
design, experiment and in layout. It will help make 
your production better, faster and easier. In any and 
every operation in radio and electronics, you will use 
the RADIO DATA BOOK! 

The RADIO DATA BOOK is a work of complete authority, 
prepared by ensineera with many years of practical experi¬ 
ence. They have been assisted by the Boland & Boyce staff of 
editors skilled in preparins: electronics manuals for the U. S. 

Signal Corps for many years. These men have worked for 
several years sratherinK material for this book ... all the 
knowledge of radio principles and operation ... all the sta¬ 
tistics . . . all the newest developments in electronics . . . 
every possible angle and detail. Eighteen months were spent di¬ 
gesting this material into the most concise, the clearest, and 
the most readable form. The result is this invaluable manual 
. . . The RADIO DATA BOOK. Whether you use this book 
for general reference, for scientific instruction, or for edu¬ 
cation, one thing is certain—the practical help, the daily use¬ 
fulness you will derive from it will prove to be worth many, 
many times its astonishingly low price! 

Here's a description of just ONE section—Section 5. Sound 
Systems; 

This section covers the planning, selection of components, 
and assembly of complete P.A. installations. Every type of 
unit and material used in a sound system is described, and 
analyzed. Components are classed as to size and type of P.A. 
installations in which they should be used. Tables and charts 
are given from which to determine power and ratings. Micro¬ 
phone and speaker construction are described and illustrated 
in detail . . . placement in auditoriums, etc., for proper 
acoustical results is explained and illustrated. Patterns of 
the ditTerent types of microphones are illustrated as are the 
proper methods of wiring up the various units, etc. 

The above is just one of the twelve big sections in the RADIO DATA 
BOOK. We wish we had ro<»m here to describe all twelve in detail, but 
just l<x)k over the list of sections, and you will see why this is the best 
radio handbook money can buy. Send in your order for the RADIO DATA 
BOOK today! 


HANDSOMELY 
BOUND IN REDO GOLD 

12 sections ... 1148 pages . . . Completely Illustrated 

SECTION 1. THE 150 BASIC CIRCUITS IN RADIO. 

SECTION 2. COMPLETE TEST EqUIPMENT DATA. 

SECTION 3. TESTING, MEASl RING AND ALIGNMENT. 

SECTION 4. ALL ABOUT ANTENNAS. 

SECTION 5. SOUND SYSTEMS. 

SECTION 6. RECORDING. 

SECTION 7. COMPLETE Tl BE MANI^AL. 

SECTION 8. CHARTS, GRAPHS AND CURVES. 

SECTION 9. CODES. SYMBOLS AND STANDARDS. 

SECTION 10. 50 TESTED CIRCUITS DESIGNED POR OPTIMUM PER¬ 
FORMANCE. 

SECTION 11. DICTIONARY OP RADIO AND ELECTRONIC TERMS. 
SECTION 12. RADIO BOOK BIBLIOGRAPHY. 

12 complete books in one only $5.00 

t ^cc than oey booki 


Coming Soon! 

The VIDEO HANDBOOK 

Everything in Television in one Complete Textbook. 
Over 500 pages completely illustrated. 

This new handbook will be invaluable to everyone concerned with 
the technical aspect of Television. Everything from the basic theory of 
television through the design and characteristics of receivers* to final 
installation, operation, and maintenance is covered. This is a com- 
jiletely new bwk that includes all of the latest developments in the 
field—the components discu8se<l are of the newest design—the prac¬ 
tical maintenance describe<l is a result of intensive study of the equip, 
nient placed in operation during the Past few months. 

There are five completely illustrated sections in the VIDEO HAND¬ 
BOOK, each over a hundred pages long. Each section completely 
covers. 

The VIDEO HANDBOOK will be out October 15th. but we have 
received a flootl of orders already. To insure your getting a copy in 
the first printing -mail your order now. 

The VIDEO HANDBOOK is $5.00 alone, or you can order it with 
tl.o RADIO DATA BOOK and get both books at the special price of 
$9.00. ; v^*nd in the coupon today! 
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THE 


Bditwrial 

RISING TIDE OF FM 


the midst of its boom, stiil rises rapidly. 

-By HUGO GERNSBACK 


¥ 


I N the middle of April, when this was written, there 
were in actual operation in the U.S. 4G8 FM broad¬ 
casting? stations. In addition the Federal Communica¬ 
tions Commission has authorized 5G4 more FM sta¬ 
tions which are as yet not on the air. Besides the above, 
88 more applications are pending. As soon as the latter 
are in operation, we will therefore have 1,115 FM broad¬ 
cast stations in the U. S. This does not by any means 
represent the saturation point. Con¬ 
ceivably between 3,000 and 4,000 
FM stations can operate success¬ 
fully in continental U.S. without 
undue overcrowding. 

Why so many stations? The rea¬ 
son of course is that the effective 
transmitting radius of an FM sta¬ 
tion is its optical horizon—in flat 
country from 25 to 35 miles, in 
hilly or mountainous regions from 
35 to 100 miles. The topography in 
the U.S. being preponderantly level, 
it follows that over 85% of the 
FM stations will have an effective 
transmitting range of only an 
average of 35 miles radius. Hence 
many more transmitters are needed 
to cover the entire country. 

The present trend indicates that 
in a foreseeable time the U.S. will 
undoubtedly be converted from AM 
to FM. The reason is simple: once 
a radio set buyer has listened to the 
much clearer, practically noiseless 
and staticless radio reception of an 
FM receiv'er, he will shy away from 
AM. This is indeed what is now 
happening all over the U.S. It also 
explains the present FM boom, both 
in transmitters being erected and 
receivers sold. 

Here are the latest FM receiver 
statistics: There are now in use 
(up to April 30) 2,022,547 FM receivers, which figure 
includes FM tuners (converters) and AM-FM sets. 
Radio manufacturers are producing now about 148,000 
FM units monthly. These figures are compiled from 
RMA and independent sources. 

At one time it was thought that FM would be a 
completely independent adjunct to radio broadcasting 
in America. It was felt then that every FM station 
would disseminate its own programs, or that there 
would be a country-wide high-fidelity FM network which 
would actively compete with AM stations and AM net¬ 
works. This did not come about, although there are of 
course many inde|>endent FM stations which originate 
their own programs—mostly phonograph music at pres¬ 


ent—and one or two high-fidelity regional FM networks. 

Instead of strictly indejiendent FM iirograms, the 
present trend is unmistakably toward a solid duplica¬ 
tion of those broadcast by the AM stations. !More and 
more do AM broadcast station owners invest in FM 
transmitters. And as soon as they do so they now in¬ 
variably du])Iicate the programs which are broadcast by 
their AM transmitters over their FM transmitters as 
well, even though this means sac¬ 
rificing high-fidelity transmission 
to ordinary network standards 
(100-5,000 cycles). 

Moreover, the exigencies of eco¬ 
nomics will make it necessary for 
the independent small-town FM 
transmitters to take the high- 
grade, sponsored AM network pro¬ 
grams originating in New York 
and Hollywood. This is but a repeti¬ 
tion of broadcasting history when 
early independent small-city AM 
broadcasters found it necessary to 
become affiliated with the big radio 
networks. 

The reason for such affiliation 
is a purely economic factor: no 
small-center independent FM sta¬ 
tion can possibly afford to pay for 
a continuous stream of high-class 
programs. Besides, the American 
public has been educated to the big- 
feature, big-star radio programs. 
If the FM stations do not broadcast 
these features, then FM would be 
doomed to failure. Clearly this will 
not come about, and the present 
tendency supports this view. 

That the public's listening trend 
is unmistakably toward FM is 
clearly shown by the radio receiver 
manufacturers. There is first of all 
a huge output of pure FM radios. 
Next we have an even higher output (at present) of 
FM tuners that can be attached to old-style AM re¬ 
ceivers to bring in FM programs. Then, we have com¬ 
bination AM receivers with FIM, to bring in both type.s 
of programs. Finally all the newer and better television 
sets are also equipped for FM, making reception much 
more pleasurable. 

How long will it be till the entire U.S. broadcasting 
facilities have been completely converted to FM? From 
about 8-10 years might be a conservative estimate for 
85% to 90% of our transmitters. But from 10% to 15^r 
of them may remain AM for much longer—in fact some 
of the larger stations may continue to transmit AM in¬ 
definitely. 


*^jtimjtiiiitiiiiittttimiiiiiiiiiiiiiiiiiitiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiii^ 

I This Special FM Issue I 
I is Dedicated to | 

I Major I 

I Edwin H. Armstrong | 

1 Father of FM | 

2 RadiO’CrafT is happy and proud 1 

E to dedirate this special number on § 
E FM radio, to Major Edwin H. Arm- ^ 
E strong--scientist, radio engineer and 1 
i inventor extraordinary, i 

I Few radiomen in U.S. history have | 
§ achieved the towering stature of Ann- % 
i strong. His unprece<lcnted and epoch- 5 
1 making basic discoveries: the super- 1 
i heterodyne, superregeneration, and s 
g frequency modulation will forever = 
§ make him one of Radioes Great Ini- 1 
1 mortals. g 

5 Armstrong, who is professor of 1 
1 electrical engineering at Colnnibia 1 
1 I niversity, is now in the prime of E 
§ his eventful and productive life. Let = 
1 us wish him a long and liealtlifnl | 
I future, in the full knowledge that 1 
= he will bestow more of his priceless = 
= gifts on radio and all of us. E 

= = 
nllinilllllllllllllllllllllllllllllllllllllllNIIIINIIIIIIIIIinilllllllltlllllllllMIIIIHIIiR 
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RELIABLE FM RANGES may extend 
far beyond the horizon, K. A. Norton of 
the Bureau of Standards reported last 
month. Experimental research under¬ 
taken by the Bureau has shown that 
atmospheric “ducts*' and boundary lay¬ 
ers in the lower troposphere both reduce 
the attenuation of high-frequency radio 
waves with distance at points beyond 
the line of sight. These results are ex¬ 
pected to provide a firmer basis for the 
prediction of the service and interfer¬ 
ence ranges of FM broadcasting sta¬ 
tions; they should also aid in the solu¬ 
tion of problems that may occur in con¬ 
nection with other uses of the spectrum 
above 30 megacycles. 

Variations in the density of the at¬ 
mosphere within a few hundred feet of 
the ground provide differences of re¬ 
fractive index which can increase the 
curvature of a radio wave by an amount 
equal to or greater than the curvature 
of the earth. Known as dnctSf these 
characteristic changes in the refractive 
index of the air near the surface of the 
earth become more and more effective 
in bending radio waves as frequency in¬ 
creases. 

For the overland propagation paths 
which are usually involved in frequency 
modulation broadcasting, effective at¬ 
mospheric ducts are to be expected after 
the sun sets and the earth begins to cool 
the atmosphere. Under favorable cir¬ 
cumstances this cooling may continue 
throughout the night with the formation 
of a duct of great width. The received 
fields would then be expected to reach 
their peak values early in the morning 
before the sun has had opportunity to 
destroy the duct by warming the earth. 

This general behavior has been ob¬ 
served for the fields of FM broadcast 
station WOOD at Richmond, Virginia, 
as received at the National Bureau of 
Standards in Washington, D. C. On 
August 4, 1947, for example, the station 
began broadcasting about 6:25 in the 
morning. Throughout the day the fields 
gradually increased until a little after 
midnight. At this time the received field 
increased markedly, and the fading, 
which had occurred at a fairly rapid 
rate during the day, decreased both in 
amplitude and frequency of occurrence. 
The calculated field intensity corre¬ 
sponding to propagation in a vacuum 
over a flat earth was exceeded for the 
half hour just prior to 1 am, when the 
station went off the air. Presumably this 
favorable propagation condition lasted 
throughout the night since the fields 


were again very strong on the follow¬ 
ing morning when the station began 
broadcasting at 6:25 am. The mechan¬ 
ism responsible for the strength of these 
fields and for the comparative absence 
of fading is considered to be atmospher¬ 
ic refraction. 

From analysis of the field-intensity 
data obtained by the Bureau, it appears 
that external receiving antennas may be 
used with considerable advantage for 
reception of FM broadcasts at points far 
beyond the horizon of the transmitting 
antenna. The FM fields from stations at 
large distances may be expected to reach 
their maximum levels in the early morn¬ 
ing hours during the summer months; 
at these times effective ranges up to sev¬ 
eral hundred miles may be expected. 

AUTOMATIC CODING and decod¬ 
ing of confidential information is now 
possible with a new magnetic recording 
system, the Codit Company of Chatta¬ 
nooga, Tennessee, announced last month. 



Magnetic disc machine codes as if records. 


The system consists of a specially 
coded plastic tracking disc. The disc is 
placed over a paper or plastic record 
on a turntable, and the grooves in it 
act as a guide for the needle which 
controls the movement of the special re¬ 
cording arm. As the arm moves across 
the surface of the record, it records the 
voice magnetically on the iron- oxide- 
coated surface. 

The magnetic pattern cannot be un¬ 
derstood or analyzed without the use 
of an identical tracking disc during 
playback. Since each purchaser receives 
a set of identical discs, and no other 
discs are made to the same pattern, he 
has his own private code which cannot 
be deciphered. 

FACSIMILE NEWSPAPERS will 

soon be broadcast in rural areas if a 
plan suggested by William G. Finch of 


Finch Telecommunications, Inc., is ap¬ 
proved by the FCC. Mr. Finch is now 
negotiating for the construction of six 
FM stations in northern New York, 
with the idea of using them in a fac¬ 
simile network as well as for FM broad¬ 
casts. 

These facsimile papers would furnish 
farmers with a permanent record of 
livestock prices, weather reports and 
farming tips, as well as news flashes 
and pictures. Such a service would also 
provide a big market for rural adver¬ 
tising. 

TWO-WAY RADIO for funerals is 
planned by the Catholic archdiocese of 
Chicago. An application filed with the 
FCC last month to set up a permanent 
land station and two mobile field units 
at Mt. Carmel cemetery near Chicago. 

Radio communication among ceme¬ 
tery workers would eliminate confusion 
when several funerals are handled, ac¬ 
cording to the petition submitted by the 
Rev. William P. Casey, cemeteries di¬ 
rector. 

A PAGING RADIO little bigger than 
a package of cigarettes may solve the 
problem of reaching doctors or business 
men in theaters or city streets, it was 
revealed last month. 

According to Sherman Amsden, pres¬ 
ident of Telanserphone, Inc., New York, 
the little receivers would be tuned to 
the frequency of a special transmitting 
station. Each subscriber would receive 
an identifying number (his own private 
station call). Telanserphone, which is a 
telephone-answering service, would re¬ 
ceive important messages and immedi¬ 
ately start broadcasting the subscrib¬ 
er's call. The subscriber need switch his 
radio on for only a few moments to lis¬ 
ten through the list of calls being 
broadcast. If his is among them, he 
telephones to the service and receives 
his message. 



Receiver is practically cigarette-pack size. 


With this system, a single set of bat¬ 
teries should last three months, accord¬ 
ing to the designer, Richard Florae of 
New York City. No entertainment which 
would tempt the user to run the radio 
for long periods will be broadcast—only 
paging calls, weather reports and 
emergency news. 


EQUIVALENT SMOOTH PROFILE USED IN 

height intensity calculations 

IN XMITTING ANT. _ ^— J d. d RECEIVING ANT. 

FEET 

^ r. 

2K 

ll<„ 

on ou ■''' 

0 DISTANCE IN MILES 160 

(4/3 EARTH RADIUS USED TO CORRECT FOR STANDARD 
ATMOSPHERE REFRACTION) K=I000 R= RIVER 

Profile of the path between Richmond, Va., and Washington, D. C., over which tests were made. 
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MACHINES THAT LEARN were re¬ 
ported last month by tlie Philips Lamp 
Works of Eindhoven, Holland, The ma¬ 
chine in question is an electronic tele¬ 
phone switching: apparatus of great 
complexity, similar to a computing ma¬ 
chine. 

Usual switching equipment goes 
through the same blind search until the 
diale<l number is located and the call 
put through. But this machine learns 
to distinguish frequently-called num¬ 
bers, and when a number is called often, 
it can make the connection more rapidly. 
It makes “intelligent” short-cuts. 

The invention, it is stated, can he ap¬ 
plied to mathematii’ians" electronic com¬ 
pute is. In a factory where machineiy 
is run by control apintratus, it wouKl 
sjved the most common ojierations. And 
if new jobs were developed, the machine 
might learn those, too! 

PASTEURIZATION BY RADIO 

takes less than one second, the Radio 
Corporation of America reported last 
month. In the process, the bacterial 
count of milk drops from 50,000 to 100, 
an unusually low figure. The milk is 
homogenized at the same time by the 
action of the rapidly fluctuating electric 
field on the tiny oil droplets suspended 
in the milk. 


RADIO-ELECTROCUTION 

Readers—especially radio techni¬ 
cians—will do well to read the item 
below with extreme care. A house¬ 
hold radio can be dangerous! This is 
the second report of a double electro¬ 
cution in the bathtub due to a mid¬ 
get radio. The other one was that of 
a mother and three-year-old child. 
The child caught the line cord and 
pulled the radio into the tub. It is 
the duty of radio servicemen to point 
out to customers potential dangers in 
(especially) midget a.c-d,c. radios. 
If a radio Is used in the bathroom, 
it must be permanently installed— 
bolted firmly to a shelf at a distance 
from the tub or wash-howl. The same 
precautions are necessary with 
kitchen radios. A set near the sink 
can be as deadly as one near the 
bathtub! 

A small radio caused the death by 
electrocution last month of two small 
girls in Binghamton, New York, The 
girls, Wancla Thompson, 12, and 
Marlene Monell, 11, were killed in 
the bathtub when the radio to which 
they were listening fell into the tub. 
The 117-volt current w’as sufficient 
to cause instant death under the cir¬ 
cumstances, the coroner reported. 

Investigators reported that Mar¬ 
lene had often taken the radio into 
the bathroom, set it on the tub and 
listened to programs during her eve¬ 
ning bath. 

Ironically, the father is an electri¬ 
cal-appliance repairman. He was 
called out on an emergency refrig¬ 
erator job during the evening and 
was not at home at the time of the 
accident. 


THEATER TELEVISION using the 

delayed technique was ))resented for the 
first time in a sneak preview at the 
Paramount Theater in New York City 
last month, 

7'he broadcast consisted of two am¬ 
ateur boxing bouts. It was sent by 7,000 
megacycle microwave relay from the 
arena to the top of the Daily Sews 
Building and fioni there again relayed 
to the top of the theater building. 

At the theater, the telecast was trans¬ 
posed almost instantaneously onto ’>5- 
millimeter film by a special recorder, 
and the film was ])rojecte(l through the 
standard il5-mi Hi meter pi‘ojeetor. Only 
fiC Seconds elapsed from the time a scene 
was tek*cast to the time it appeared on 
the screen. In the .strict sen.'^e this is 
not televi.sion, but rather delayed video. 

LICENSING for New York City’s 
radio technicians will remain a dead 
issue till next Fall at least, city council¬ 
man Stanley Isaacs promised last month. 
This, said the originator of the measure 
to license radio repairmen, is to “give 
the industry a chance to clean up its 
own problem.” 

Reason for the respite is the encour¬ 
aging progress being made by the As¬ 
sociated Radio Sei*vicemen of New York 
(City). The ARSNY has formed griev¬ 
ance committees to handle customer 
complaints against any radio repairmen, 
whether Association members or not, is 
now sponsoring a course of technical 
lectures, and is planning to co-operate 
in organizing for Now York City a 
Town Meeting of Radio Technicians 
(similar to the Philadelphia meeting) 
late this summer. 

TELEVISION may not reach “a good 
share” of the population of this country, 
Joseph H. Ream, executive vice-presi¬ 
dent of the Columl)ia Broadcasting Sys¬ 
tem, declared la.st month. Rural sections, 
he continued, will be beyond the seiwice 
range of television stations, and that 
“very probably” smaller cities and 
towns may never be able to sui)port sta¬ 
tions. 


CANADIAN FM LICENSES now 

number 44, it was stated last month m 
reply to a question in the Canadian 
Parliament. At least 11 stations are in 
active operation. These FM stations are 
located in four provinces, from New 
Brunswick to Briti.'^h Columl>ia, and 
ratige in power fi’om 250 to 2,000 watts. 

In a(blitinn to the stations already 
licensefl, at least four more applications 
have been received. 

Of the stations now in active experi¬ 
mental operation, five ai*e under the 
Canadian Broadcasting Coi-poration. 
The remainder are privately owned. 

hile definite frequency assignments 
have not yet been made the stations now 
operating are all working on fi*e- 
quencies between 9.3 and 100 me, and it 
is expected that the Canadian FM band 
will approximate that now authorized 
for United States FM broadcasting 
stations. 

AUTHORIZED DEALERS who are 

di.scovered reducing list prices on fixed- 
price television receivers have been 
dropped by the Alien B, DuMont Lab¬ 
oratories, Inc., Victor E. Olson, i‘eceiver 
sales manager, revealed last month. lie 
also disclosed that the company has dis¬ 
continued franchises of dealers who 
have tran.sshipped merchandise to non- 
authorized stores. 

A shopping agency has been engaged 
to watch retailer activities in states 
which have fair trade laws, 

FM TRANSPORT RADIO has been 
installed on 250 Greyhound buses oper¬ 
ating midwest routes. Motorola an¬ 
nounced last month. This system per¬ 
mits bus dispatchers to keep in constant 
comnuinication with all buses and ter¬ 
minals in the network. The transmittei‘s 
and receivers are housed in a spe<*ial 
compartment at the rear of the bus (see 
photo below). 

The busses also have a small speaker 
built into the headrest of each passen¬ 
ger’s seat. An individually operated 
switch gives the passenger a choice of 
either one of two radio i)rograms. 



This bus installation provides communication for the driver and programs for passengers. 
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Sliver Feature 




Frequency Modulation- 

1922 and 1948 


Armstrong revisits the Yonkers room, scene of his early work. 

Rodio Broodcosting—1922—(Looking Bockword) 

I N the year 1922, when broadcasting was just pcttinjr under 
way, anti)!itilde modulation was the method employed. 
Nobody called it amplitude modulation, biH^ause most 
people didn’t know there was any other kind. To them it 
was simply **modulation.” 

Nonetheless, the idea of varying the wave lenjjth of the 
sijjnal, or its fre<iuency, could be found in the text hooks 
more than fifteen years before broadeastinij started. As a 
jiraetieal reality, however, it was still an itiea and all at¬ 
tempts to make use of the method had resulted in failure. 
In the nineteen-twenties, tlie characteristics of the wave 
resulting from modulating the fre<iuency were examined by 
some very able mathematical physicists. The consensus was 
summe<l up in a conclusion appearing in a ])aper in the 
J^rnvevdinys of flic Insfifnt*> of Radio Knyinrers in 1922 in 
the words: 

“C'onsequently this method of nuxluhition (fre¬ 
quency modulation) inherently distojts without any 
comiMMisating ailvantages wdiatsoever.” 

So amplitude modulation became enthroned as the accepted 
method of doing the job. 

Now many of the rt'adcrs of this article remember the 
great amoimt of etfort that was put forth i»i the nineteen- 
twenties. or earliei-, to ^liscover or invent a ‘‘static elimina¬ 
tor”. They will also remember that the people who put any 
great amount of emphasis on, or expressed any great amount 
c»f hope in, the possible solution (»f the problem, were con- 
si der<‘d rather visionary—a bit “queer”, in fact. 

In 1928, again in the Rnuredivys of flu' hinfififte o/ Radio 
Euyiaoers, we find the consensus of the art at that time in 
a mathematical dtunonst ration of the fact that 

, . static, like the poor, will always be with us.” 

So it appeareil in the early nineteen-twenties that the 
broadcasting art was destined to be forever limited by the 
vagaries of the forces of nature and the imperfections of the 
amplitude modulation system, wherein a “radio” sounds like 
a “radio” and not like a musical instrument. 


The system now popularly known as FM opei ates with less 
than one-tenth of the distortion of the best AM system, and 
improvement in this direction is not yet at an end. A new 
era of realism in the transmission of music with all its 
tones and dynamic range has become a practical possil)ility. 
As everyone also knows, the problem of static, both natural 
and man-made, has ceased to be a problem. FM reduces noise 
to 1/lOOth of its energy on an AM signal on the saim* fre¬ 
quency, and since the system operates in the very high 
frequency ranges, still further immunity from atmospheric 
static is obtained. 

It is clear, therefore, that the inventing and engineering 
responsibilities of those men who worked to bring about this 
new era in broadcasting have been successfully met and 
their duties successfully discharged. Their work is done. 

The question now is squarely raised: Will the public get 
the benehts of this work to which it is most certainly en¬ 
titled, since in the end it pays the bill? The responsibility 
to see that it does no longer rests with the inventors and 
those who have engaged in the creative engineering that 
brought FM into being. It rests upon the administrative 
governmental bodies, upon the broadcaster, and most heavily 
(Coatiaavd on payc 55) 


Rodio Broodcosting—1948—(Looking Forword) 

But as everyone now knows, those pronouncements turned 
out to be false prophecies. Some discoveries were made, and 
what were regarded as axioms in the art had to be rewritten. 


Men working on an arm of the pioneer FM antenna at Alpine, N. J. 
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F.lf rati 100 is fri* 4 * fn^m man if of 
/li#* ilrairbavlis of \3i hraailvasiinif 



Aufhor checks frequency on builf-In scope af WCTS. Cincinnafi. Mofor confrol Is above hand. 


By JOHN B. LEDBETTER 


F requency moduiatioii is not 

iK*\v. Since the early days of broad¬ 
cast in various attempts have been 
made to utilize some form of KM as 
a means of overcoininp: radii) disturb¬ 
ances and other disadvantaj^es of AM 
broadcasting. Early attempts were un¬ 
successful because any advantages 
gained by use of FM were lost in the 
i-ecciver, and because a frequency-modu¬ 
lated signal produced less than one- 
tenth the i)o\ver of an amplitude-modu¬ 
lated signal. It remained for Major 
Edwin H. Armstrong, professor of elec¬ 
tronics at Columbia University and in¬ 
ventor of the superheterodyne and su- 
perregenerative circuits, to develop and 
introduce the system which is the basis 
of present-day F]\I. 

Advantages of frequency modulation 
over amplitude-modulated systems in¬ 
clude 1. immunity to static and man¬ 
made noises, 2. freedom from fading 
and interfe!enc<-. and 3. high-fidelity 
reproduction. Other gains are greater 
efficiency and e( onomy of transmitter 
operation, increased service area, and 
lower-power requirements. 

Noise can generally be classified as 
being either impulse or random. Impulse 
noise contains bursts or pulses which 
occur at separate or infrequent inter¬ 
vals. This type is produced by electric 
razors, ignition systems, power lines, 
and other electrical equipment. Random 
noise pulses overlap or run together to 
form a continuous sound. Examples of 
random noise are thermal agitation and 
lube hiss, both disturbances which origi¬ 
nate in the receiver. Atmospheric dis¬ 
turbances and precipitation static are 
similar to random noise. 

When this noise is received l)y an 
.4M receiver, it is detected and ampli¬ 
fied along with the desired signal. Such 
noise—or even an interfering AM sta¬ 
tion—can be objectionable even though 
its intensity is only U/r that of the de- 
.^ired signal. 

When such noise is picked up by an 
FM receiver, it passe.s through the con¬ 
verter and mixer stages just as in an 
AM set. The FM detector, however, is 
designed to dete<*t only variations in 
frequency of the applied signal, not 
changes in amplitude. Two methods are 
common. In the Foster-St^elcy discrimi¬ 
nator circuit, one or two litnifer tubes 
precede the detCitor. These are i.f. 
stages which operate at low plate and 
usually zero grid voltages. As a result, 
their output cannot exceed a certain 
amplitude, and, if they receive a rea¬ 
sonably strong signal, the output ampli¬ 
tude is uniform at the maximum of 
which the limiter is capable. This uni- 
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form output carries all the frequency 
deviations of the original signal faith¬ 
fully. Api)lied to the discriminator, these 
variations produce an audio output 
which varies in amplitude. 

The ratio detector uses no limiters, 
but operates by distinguishing between 
the ratio of signal strength above and 
l)elow the mean carrier frequency. Since 
this ratio varies according to the modu¬ 
lation in the frequency-modulated wave, 
but icmains constant or nearly so in 
noi.se and amplitude-modulated signals, 
only the frequency modulation affects 
the output. 


ionosphere 



t-xmitting ant.; r-receuing ant.; a-SktwavE, 

B- SPACE WAVE IDIRECT POHTiOni; C-SPACE WAVE(GR0UN0- 
REFlECTEO PORTION); D-SUHFACE WAVE. 

8,C iD ARE all COMPONENTS OF ThE GROCNDWAVE.' 

Fig. I —Wave propagation at FM frequencies. 

Thus one of the worst enemies of good 
rec-eption is defeated at the start. Cer¬ 
tain types of noi.se which are actually 
frequency-modulated do get through to 
the audio output, but these are rare and 
almost negligible. 

As pointed out in another article in 


this issue, another weakness of present- 
day broadcasting is the interference— 
complicated by fading—which ruins re¬ 
ception at night in large sections of the 
country. 

Foding and interference 

Radio waves consist of two compo¬ 
nents, the sky wave and the ground wave 
(Fig, 1). The sky wave is emitted sky¬ 
ward from the antenna and reflected 
back to earth at distant points by the 
ionosphere. The ground wave travels 
along the surface of the earth. The 
ground wave proper may he subdivided 
into two parts, the aarfarc leave and 
the apace wave. It is the surface wave 
which determines the daytime coverage 
of AM broadcast stations. At night 
broadcast frequencies may l)e trans¬ 
mitted long distances by the sky wave. 
The result is that the AM signal is re¬ 
flected at a number of <lifTerent angles, 
and appears at a number of different 
distant points. Many times the intei-fer- 
ing station is located thousands of miles 
from the point of interftu'ence. 

FM owes its freedom from fading and 
station interference to the fact that at 
high- and ultra-high frequencies, the 
sky wave is generally not reflected back 
to earth })y the ionosphere, but continues 
out into space in praelically a straight 
(Co}ttinued on page 53) 
















1— The coaxial tuner is shown behind the tuning condenser of the Motorola 77XM. 

2— This Belmont Model IIAF2I has II tubes and uses a quarter-wave indoor FM 
antenna. 3—Rear view of the National NC-I08T. The receptacle is for power to 
a.f. amplifier. A —Espey-TB. This chassis and speaker are available for custom-built 
installations. 5—Capacitors tune FM and AM r.f. sections in the Farnsworth 
GK.084 to GK-087 sets. 6—Stewart-Warner A92CR3 to A92DR6. The FM and 
AM permeability tuners are ganged. 7—This 11-tube chassis is used in the West- 
inghouse Models H-164, H-166 and H-167. 8—The REL 646 is a comrnercial type 
set with field-strength and tuning indicators. 9—The r.f. sub-chassis of this Philco 
Model 48-472 is shock-mounted with rubber. 1(^—Urrder chassis of the Belmont 
Model IIAF2I shown in the center of top row. I I—Chassis of Westinghouse Models 

H-161 and H-168. Note the novel dial arrangement. 
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FM refoivers, fnnflaimentally alike, 
vairy in many details sind nse eoni|»o- 
nents unknown to older radio sets 


F M broadcasting has mushroomed 
from an entertaining curio into a 
lull-grown industry in a compara¬ 
tively few months. Set manufac¬ 
turers, spurred by the ever-increasing 
number of FM broadcasting stations, 
are now breaking records for producing 
FM receiving equipment. There are a 
few straight FM receivers on the mar¬ 
ket but most manufacturers are produc¬ 
ing sets for receiving both FM and AM 
broadcast stations. 

The prospective purchaser of an FM 
set often finds very little technical in¬ 
formation availabit* on any set he may 
consider. This article and the data in 
the accompanying table may supply 
some of the lacking information, as well 
as give a brief review of the main fea¬ 
tures of the more common receivers. 

The typical FM receiver consists of 
a mixer-oscillator (sometimes preceded 


by an r.f. stage) one or more i.f. ami)li- 
fiers, one or more limiters (in .some 
types of circuits) a discriminator, an 
a.f, amplifier and a power supply. All 
sets are designed along these lines, but 
a number of them have outstanding dif¬ 
ferences due to different engineering 
approaches to identical problems. 

Difference$ in discriminafors 

The ratio and Foster-Seeley discrimi¬ 
nators are the most popular types in use 
today. The latter type normally requires 
one or two limiters following the i.f. 
amplifiers, The.se add to the size and 
over-all cost of the finished product. 
The ratio discriminator does not require 
limiters. Cheaper and more compact 
sets can therefore be made with this cir¬ 
cuit. (FM detectors are discussed in an¬ 
other article in this issue.) 

The locked-hi oscHUtfor discriminator 


used by Philco, differs from both com¬ 
mon types. The circuit of this section is 
shown in Fig. 1, It is designed around 
the FM 1000 tube, the No. 1 and 2 
grids of which are connected in a modi¬ 
fied Colpitts oscillator circuit tuned to 
the 9.1-me i.f. with LI and C1-C2. The 



The Ware Inductuner, described on page 24. 
oscillator circuit is coupled to the plate 
through the electron stream. The plate 
coil L2 is also tuned to 9.1 me. Its band¬ 
width i.s increased to about five times 
the width of the FM signal by the 5,600- 
ohm swamping resistor across it. The 
signal from the third i.f. amplifier is fed 
into the No. 3 grid. The coupling be¬ 
tween circuits causes the oscillator to 
(C<y)ithu<ed on following page) 


OUTSTANDING CHARACTERISTICS OF THE BEST-KNOWN FM RECEIVERS 
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ADMIRAL 

7C64 
(Ch. 8B1) 

FM-AM 

8 

8/7 

p 

p 

1 fm 

1 AM 

Roiio 

Fold. 

d'ple 

loop 

S-E 

10 PM 

5Y3 

A.C. 

Chonger 

6SB7.Y, 6AU6, 6A15, 
6$J7. 6V6. (2) 6BA6 

ADMIRAL 

7C73 

(Ch. 9A1) 

FM AM 

9 

9/7 

p 

p 

2 FM' 

1 AM’ 

Rolio 

Fold. 

d'ple 

loop 

S E 

12 PM 

5Y3 

AC. 

Changer 

6SB7-Y. 6A15. 6V6. 

6SJ7, (4) 6BA6 

ADMIRAL 

9814 fo 

9819 
(Ch. 981) 

FM-AM 

9 

9/7 

p 

c 

2 FM' 

I AM’ 

Rotio 

Fold. 

d'plo 

loop 

S E 

12 PM 

5U4C 

A.C. 

Changer 

6SB7-Y. 6A15. 6S07. 

6V6, (4) 6BA6 

AIRLINE 

(WARDS) 

748R.1813 

FM-AM 

9 

9/6 

c 

c 

Non* 

Non# 

Rotio 

- wove 

Honk 

Loop 

S E 

6 K 9 

oval 

ED 

5Y3 

A.C. 

Phono 

Input 

6C4. 6AT6. 6V6. 

6AL5, (4) 6BA6 

AIRLINE 

748R-3703 

FM-AM 

9 

9/6 

c 

c 

Non* 

None 

Ratio 

-wovo 

Honk 

loop 

S E 

10 ED 

5Y3 

A.C. 

Chonger 

6C4. 6AT6, 6V6. 

6AL5, (4) 6BA6. 

AIRLINE 

74WG.370S 

FM-AM’ 

10 

9/6 

c 

c 

1 FM 
None 

Rotio 

Loop 

loop 

$-E 

10 ED 

5Y3 

A.C. 

Changer, 

Tuning 

Ind. 

(3) 6BA6, 6BE6, 

6J6. 6AL5, 6AT6. 

6V6. 6U5/6C5 

BELMONT 

11Ar31 

FM-AM 

11 

11/8 

c 

c 

None 

None 

Rotio 

’A •wovo 

Honk 

Loop 

P.P 

10 ' ED 

SYS 

A.C. 

Chonger 

(4) 6BA6. (2) 6C4. 

(2) 6K6, 6aT6. 6aL5 

CROSLEY 

38CR 

FM-AM^ ’ 

8 

8/7 

c 

c 

None 

None 

F.S 

Nono 

loop 

$E 

PM or ED 

5Y3 

A.C. 

Chonger 

(2) 6SC7, 6AC7, 7F8, 
6H6. 6V6, 6SQ7 

CROSLEY 

148CP, 

148CQ 

FM-AM* 

U 

13/9 

c 

c 

1 FM 
None 

FS 

Nono 

Loop 

P.P 

12 PM 

5U4 

A.C. 

Changer 

Tuning 

Ind., 

PB’ 

(3) 6SC7. (2) 6S07, 

(2) 6V6, 6SA7. 6H6. 
6AC7, 7FB. 6SH7. 6E5 

ESPEY 

Chotsis 

78 

FM-AM 

11 

10/7 

c 

c 

1 FM 
None 

Rotio 

Fold. 

d'ple 

Loop 

P-P 

10" PM 

5Y3 

A.C. 

None 

6BA6, 7f8. 7AH7, 

7SH7. 7A6, 6SG7, 

7F7, 707, (2) 7C5 

EARNSV^ORTH 

GK-084 
to -087 

FM.AM 

8 

8/6 

c 

c 

1 FM 

1 AM 

Rotio 

Fold. 

d'ple 

S E 

PM 

5Y3 

A.C. 

Chonger 

(3) 6SIC7, 6SB7-y, 

6AC5. 6S8, 6V6 

FREED-EISEMAN 
30, 33 

FM.AM'* 

21 

16/11 

c 

c 

1 FM 

1 AM 

F S 

Fold. 

d'plo 

Loop 

P-P 

12 

woofer 

3" 

tweeter 

(2) 5U4 

A.C. 

Chonger, 

Tuning 

Ind. 

FM 

Souekh 

6H6, 6U5, (2) 6SA7, 

(2) 6SK7, 6S17. (3) 6J5, 

(2) 6L6, (2) 5U4, (3) 
6AC5. (2) 6SG7, (2) 6SH7 

MOTOROLA 

77J(M31 fo 
77XM33B 

77PM31 to 
77PM33 

FM’-AM 

6 

6/5 

Co-ox 

c 

None 

None 

F-S 

Honk* 

Loop 

S E 

5“ PM 

Seten, 

AC/OC* 

10 

Chonger 

(2) 12BA6. 50B5, 19T8. 
12AT7, 12BE6 

MOTOROLA 

107731 

FM-AM" 

10 

8/7 

Co-ax 

c 

None 

1 AM 

Rotio 

loop 

loop 

P-P 

12“ ED 

5Y3 

A.C. 

Changer 

P8 Tuner” 
(motor 
con¬ 
trolled) 

(21 6V6, 7W7, 6SQ7, 
6SK7, 6A15. 707, 

7F8, 6SC7 

NATIONAL 

NC-108T, ^ ^ 

NC-108R 

FM 

11” 


c 

1 FM 

Ratio 

None 

S-E 

5" PM 

5Y3 

A.C. 

Tuning 

Ind. 

(3) 6SG7, 6BA6, 6AG5, 
6C4, 6H6, 6$J7, 6V6, 
6U5/6C5 


(table continued on following page) 
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OLYMPIC 

7-925, -934 
-936 

FM-AM 

10 

10/8 

C 

C 

1 FM 

1 AM 

Ratio 

Fold. 

d'ple 

loop 

p-p 

12 ED 

5Y3 


Changer 

(3) 6BA6. 6AL5. 

(2) 6S07. 6BE6, 12) 6K6 

PHILCO 

48-472 

FM.AM 

7 

7/6 

c 

c 

1 FM 
None 

Ratio 

Hank* 

Loop 

S E 

4 >6 

ovcl 

FM 

11723 

aC/DC 


14F8. (2) 14H7, 

12AW6. 14X7, 50A5 

PHILCO 

48-1290 

FM-AM'* 

13 

11/9 

c 

c 

1 FM 
None 

L-l 

Hank* 

Loop 

P.P 

ED 

1 2-M 

5U4 

A.C. 

Changer 

PB Tuner. 
Scrotch 
EUmin. 

(2) 6BA6, 6AU6. 7A7. 
7F8. 7AF7. FMIOOO. 
6SQ7. 7E7. 7F7. (21 6V6 

PHILCO 

48-1274, 

48-1276 

FM-AM * 

16 

13/12 

c 

c 

1 FM 

1 AM 

L-l 

Fold. 

d'ple 

loop 

P-P 

14 

woofer 

5” 

tweeter 

5U4-G 

A.C, 

Changer 
Auto. PB 
Tuning. 
Scratch 

E ! i m 1 n . 

6AU6. 7E5. 787, 

(2) 7H7. 7F8. FMIOOO. 

(3) 6J5, 7E6. 7F7. 7E7, 
(2) 6L6 

RCA VICTOR 

710V2 

FM.AM 

10 

9/7 

c 

c 

None 

None 

Ratio 

Fold. 

d'ple 

Loop 

PP 

12 PM 

5Y3 

A.C. 

Changer 

(2) 66E6, 6BA6. 6AU6. 

12) 6S07. 6AL5. (2) 6K6 

REL 

646 

FM 

12 

12 

c 

1 FM 

F-S 

None 

P-P 

None 

5U4 

A.C. 

Field 

Strength 
and Tun¬ 
ing Ind. 

(5) 7AG7. (2) 7C5, 

(2) 7F8. 7A6. 7F7 

5TEWART- 

WARNER 

A72T1 to 

A72T4 

FM-AM 

7 

7/5 

c 

c 

1 FM 
None 

Rotio 

Hank 

Loop 

S-E 

5 PM 

Selen. 

AC/DC 


(3) 12BA6. 12H6, 6AQ6, 
50B5, 128E6 

STEWART- 

WARNER 

A92CR3 

FM-AM 

9 

9/7 

p 

p 

1 FM 

1 AM 

Rotia 

Fold. 

d'ple 

S E 

10 ED 

5y3 

A.C. 

Changer 

(3) 6BA6, 6AL5, 

6SB7-Y. 6SQ7, 

6Si7. 6V6 

STROMBERG 

CARLSON 

1 ^ 1 A 

FM'^-AM 

11 

11/8 

p 

p 

1 FM 

1 AM 

Rotio 

None 

loop 

P-P 

PM 

5y3 

A.C. 


(3) 6BA6. 6BE6, 6AU6, 

6H6. 6AT6. 6SC7, 

(2) 6V6 

12 1 u 

WESTINGHOUSE 

H-161, 

H-168 

(Ch. V-21 18) 

FM-AM 

8 

8/6 

c 

c 

None 

None 

Rotio 

Fold. 

d'ple 

loop 

S E 

8 ED * 

5AZ4 

A.C. 

17 

Chonger 

(2) 6BA6, 6J6, "^Ad, 

6L6. 6AT6. 6AU5 

WESTINGHOUSE 

H-164, 

H-166, 

H-167 

FM-AM 

11‘» 

10/8 

c 

c 

1 FM 
None 

Rotio 

Fold. 

d'ple 

Loop 

P-P 

12 ED 

5U4 

A.C- 

Changer 

(2) 7FB, 6AU6, 

12) 6BA6. |2) 6AT6, 6H6, 
|2) 6Y6. 6SC7 * 

ZENITH 

7H820 
(Ch. 7E01) 

FM'^-AM 

7 

7/6 

p 

c 

1 FM 

1 AM 

F-S 

Honk* 

Loop 

S-E 

PM 

Selen, 

AC/DC 


13) I2BA6. 128E6. 

12AU6, 19T8. 35B5 


FM - 88 to 108 Me 
AM — 540 to 1600 kc (opprox.) 

X — Condenser tuning 
p — Permeobility tuning 
f.S Fotter'Seeley ditcriminotor 
1-1 — Locked'in otctllator 
PM — fermonent inognetic dynomic 
ED Electro -dynamic 
.P»P — Puth'Pull 
O-E — Single*ended 


PB — Push-button 

} _ First stage grounded*grid amplifier 

2 — Conventionol r.f. omplifier 

3 — Plus the 9 to l5.5-mc short-wave band 
4_ Plus the 9,4 to 11.9-mc ihort»wove band 

5 — Double superheterodyne 

6 - Plus 2.5 to 6.7 and 6.7 to 18.5»mc bonds 

7 — Push buttons for tone control ond BC tuning 

8 — FM ontenno in line-cord 

9 - Series 77XM only, others stroight a.c, 

]9 _ Plus 6,2 to 9.9-mc and 12 to 17.5-nic bonds 


10 — On series 77 FM only 

11 — Plus 5.6 to 12.2-mc bond 

12 — Any combination of 6 AM or FM stations 

13 _ 6U5/6C5 replaced by meter in NC.108R 

14 _ Plus 9,3 to 15.5-mc band 

15 — Plus 44 to 50»mc FM bond 

16 — 10” speoker on Model H-168 

17 _ Changer on Model H»168 only 

18 — A 6SC7 phono preomplifier is Included On Models 

H-166 ond H-167 


‘Mock-in” ^v^th the i.f. sij^nal and follow 
its variations. The current through the 
load resistor R1 is linear and inversely 
proportional to the frequency. Thus 
frequency variations are converted to 
linear a.f. voltage changes. The a.f. sig¬ 
nal is taken from R1 and fed to the a.f, 
amplifier through a decoupling network. 

Various tuning methods 

The most noticeable difference in FM 
receivers is usually in the r.f. or front 
end. The methods of r.f. tuning include: 

1. Varying a capacitor across a coil. 

2. Varying the permeability of the 
coils by movement of an iron or brass 
slug through the cores. 

3. Using special tuning elements like 
the Mallory-Wave Inductuner, the Guil¬ 
lotine or co-axial Tines. 

The circuit of the Philco Models 48- 
1274 and 48-127C is one of the most 
interesting of those reviewed. The r.f. 
circuit, using a 6AUG r.f. pentode, is 
standard. The 7F8 oscillator has some 
original features. It operates at half the 
frequency inquired to boat with the sig¬ 
nal to produce the i.f. The other half is 


a doubler supplying the heterodyning 
signal. This reduces oscillator drift. 

The co-axial lines type of tuner is 
used in Motorola FM radios. The high 
Q of this type of tuning circuit makes it 
possible to dispense with r.f. stages to 
eliminate images. Indeed, so selective is 
the circuit that Motorola uses the low 
4.3-mc i.f. which was standard in sets 
built for the old FM band, thus obtain¬ 
ing certain advantages in stability, gain, 
and ease of adjustment inherent in the 
lower intermediate frequency. 

Some of the Motorola models are in¬ 
teresting also in that they use a Foster- 
Seeley discriminator without limiters. 
The manufacturers claim that with a 
signal tuned in exactly, noise impulses 
tend to balance themselves out across 
the two diodes of the discriminator. 

The Inductuner, one of the simplest 
of all tuning circuits, is a set of induc¬ 
tors mounted on a rotatable form. SWd- 
ers make contact with each inductor, 
the amount of inductance varying as the 
form is turned. This type of tuning cir¬ 
cuit has an enormous range, and is used 
with success to tune across both the FM 


and both television bands (44 to 216 me). 

The General Electric Guillotuner is a 
modification of the “butterfly” tuning 
unit, and combines inductance and ca¬ 
pacity in circuit unit. It, and the other 
tuning systems mentioned above, were 



pjg^ I —Philco uses this locked-In oscillator. 


describetl at some length in the Decem¬ 
ber, 1947. issue of Radio-Craft. 

An electronic squelch circuit is a fea¬ 
ture of the Freed-Eiscniann Models 30 
and 32. These sets use separate FM and 
AM tuner circuits. The FM tuner uses 
10 tubes. The AM tuner uses a standard 
4-stage plus tuning eye superheterodyne 
covering the standard broadcast band 
(Contmued on poge 52) 
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Jackson 641 


Hickok 288X 



Silver 906 


FM SWEEP GENERATORS 


By BOB STANG 


CROSS INDEX OF POPULAR FM-AM SIGNAL GENERATORS 


JACKSON HICKOK SILVER 
FEATURES 641 288X 906 


G. E. TRIPLETT 

YGS-3 3433 


RCA 

WR.53A 


T he radio serviceman who is to con¬ 
tinue to succeed must spend a por¬ 
tion of his time keeping up with 
technical developments in his field. 
With the advent of EM, television, auto¬ 
matic frequency c(Uitrol, noise silencers, 
and dynamic noise suppression, not to 
mention a number of developments at 
present in process, the serviceman is 
hard pressed to keep his UKjhnical 
knowledge at a level high enough to en¬ 
able him to do a sjitisfactory job. This 
need is recognized by the number of new 
technical magazines which have sprung 
into being concurrent with these de¬ 
velopments, as well as the increased 
circulation of the “old reliables,'’ and 
the large number of i>ertinent books 
published. The enterprising technical 
man therefore has reams of material at 
his disposal. 

While technical know-how depends 
partly upon how anxious each service¬ 
man is to obtain it, the problem of 
selecting proper test equipment is an¬ 
other matter entirely. The only informa¬ 
tion on the subject generally available 
is from manufacturers' catalogs which, 
while very useful, are naturally biased 
in their own favor. More information 
for evaluating equipment features is 
needed so that the prospective buyer can 
weigh function against cost, and decide 
what is best for his individual needs. 


^ 1 
Frequency range 
fundamentals 

100 kc to 
160 me; 

8 bands 

100 kc to 
160 me; 

7 bands 

90 kc to 

170 me; 

8 bands 

100 kc to 
150 me; 

7 bands 

100 kc to 
170 me; 

10 bands 

85-110 m<.'; 
8,3-10.7 me 

FM maximum 
deviation range 

0 to 

±400 kc 

0 to 

±450 kc 

Not 

variable 

0 to 

±750 kc 

25 kc steps 
to ±150 kc 

±400 l:c 

FM sweep 
frequencies 

Var. from 
100 to 

10,000 cycles 

60 or 400 
cycles 

400 cycles 
or 400 kc 

Var, from 
100 to 

12,000 cycles 

60 or 

400 cycles 

60 cycles 

Output calibration 

Calibration 

meter; 

5 ranges; 

0 to lOOkmv 

None, db 
meter built 
in 

Calibration 

meter; 

5 ranges; 

0 to lOOkmv 

Magic eye; 
no calibra* 
tion 

Meter, not 
Calibrated 
in mv 

None 

Amplitude 
modulation 
in cycles 

60, var. 100 
to 10 kc 

60, 400 var. 

0 to 15 kc 

400 

60, 400 var, 
100 to 12 kc 

60 

400 

— 

’Scope 

synchronization 

Yes 

Only 60 
cycles 

No 

Yes 

Yes 

Yes 

Phasing control 

Yes 

No 

No 

No 

No 

No 

Variable amplitude 
modulation ‘'J 

0 to 80^'t 

No 

0 to 50 ‘ if 

0 to 100 '0 

No 

- 

Voltage regulation 

Yes 

No 

Yes 

No 

Yes 

No 

Accuracy 

* 2 of 1 : 

Fixed freq, 
standards 
no beat adj. 
required 

Set by beat¬ 
ing against 
int. crystal 

1% 

Set by beat¬ 
ing against 
int. crystal 

1% 

2‘; 

Type of dial 

Glass 

protected; 

Knife-edge 

pointer; 

Fixed 

dial 

Glass 

protected; 

Fixed 

pointer; 

Rotating 

scale 

Plastic 

protected; 

Rotating 

dial; 

Fixed 

pointer 

Plastic 

protected; 

Rotating 

dial; 

Fixed 

pointer 

Rotating 

wire 

pointer 

over 

etched 

panel 

Glass 

protected; 

Fixed 

pointer; 

Rotating 

scale 

Serviceman’s price 

$159.50 

$159,06 

$116.50 

1 $195.00 

$157.50 

$162.SO 


Today's most useful piece of test equip- erator. This instrument, if properly de¬ 
ment, wMth the possible exception of the signed, can be used in conjunction with 
oscilloscope, is the FM-AM signal gen- (Con\h\ncd on page 60) 
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ADVANTAGES OF FM 

The listener to frequency-modulated programs 
hears more stations and better music undam¬ 
aged by interference, natural or man-made. By leigh i. kimball* 


T he frequencies from 88 to 108 
megacycles today embrace the finest 
system of aural broadcasting which 
has been available to the public 
since the beginning of radio history. Yet 
not so long ago it was believed that any 
frequency above 30 megacycles was lim¬ 
ited strictly to service as far as the hori¬ 
zon and that the generation of large 
amounts of power at these shorter wave 
lengths was an impossilnlity. It took 
World War II to inspire the miracles of 
engineering which have made it pos¬ 
sible to develop kilowatts of power in 
the vicinity of 100 megacycles. 

The miracles were not confined solely 
to transmitting (ievelopments. Receiv¬ 
ing-tube design also advanced, keeping 
step with transmitter research. A tre¬ 
mendous amount of research was also 
undertaken on high-fretiuency antennas 
and v.h.f. jiropagation. The accumulated 
experience led the Federal Communica¬ 
tions Commission to assign FM broad¬ 
casting to the 88 to 108-megacycle band 
which only a few years before had been 
considered an absurd assignment for 
broadcast service. 

How greatly FM has progressed since 
its original assignment to this frequency 
band is illustrated by the fact that there 
are now a number of FM broadcast sta¬ 
tions operating with effective power in 
excess of 200 kilowatts. It is estimated 
that there are over 1,020,000 FM home 

*Chief Knirinoer WASH-FM. W’ashinKton, D. C. 


receivers in use today. They are com¬ 
mon pieces of living room furniture, 
whereas ten years ago a superhetero¬ 
dyne receiver operating at 100 mega¬ 
cycles would have been even a labora¬ 
tory curiosity. 

Now comes the question—of what use 
and what advantage is this new system 
of broadcasting to the average person? 
The fiist advantage is the well-known 
one of high audio fidelity. The chart in 
Fig. 1 shows the extended audio range 
possible with FM. Full frequency re¬ 
sponse to the limits of human hearing is 
possible because the 20-megacycle width 
of the FM broadcast band accommo¬ 
dates wide-band stations with ease, 
whereas the approximately 1-megacycle 
wide AM broadcast band poses a prob¬ 
lem of frequency conservation. In addi¬ 
tion wide-band FM is inherently free 
from noise. 

The FCC has set up frequency-re¬ 
sponse standards and require.s compli¬ 
ance with these standards within -f- or 
— 1 db from 50 to 15.000 cycles. Dis¬ 
tortion lequirements are as follows: 


Modulating Maximum 

Frequency Permissible 

(Cycles) Distortion 

50 to 100 3.5 

100 to 7500 2.5 

7500 to 15000 3 

Before a license is issued, the larger 
FM Stations are required to submit ac¬ 
tual measurements from microphone 
terminals to antenna showing that the 



over-all system has the required fre¬ 
quency response and meets distortion 
specifications. 

The advantages of FM are not limited 
to high-quality program transmission 
only. FM offers real benefits to broad¬ 
cast listeners who live beyond the nor¬ 
mal nighttime service ranges of AM 
transmitters. 

The degree to which AM broadcasting 
deteriorates at night is amazing. Mil¬ 
lions of listeners in this country who 
live in rural and semi rural areas night¬ 
ly experience a tremendous reduction in 
available AM program service. The 
number of stations in the country has 
more than doubled since the end of the 
war. Right now, there are more than 
1,970 AM stations on the air or under 
construction. As a result, most of them 
are operating under increased interfer¬ 
ence conditions at night when sky waves 



cover tremendous distances compared 
to ground-wave coverage in the day¬ 
time. After sundown, these sky w'avcs 
may travel halfway or further across 
the country, to interfere with any or all 
other stations on the same channel. In 
the early days of broadcasting, w'hen 
there were fewer stations, sky-wave 
transmission was a boon—people de¬ 
veloped their first keen interest in radio 
by sitting up into the wee small hours 
to listen to distant stations. But today, 
sky-wave propagation in the form of 
interference from other stations on his 
channel has become a plague to the 
broadcaster. 

Of the AM stations now licensed, 851 
(more than half) are class LV locals, all 
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of which are crammed into six of the 
101 channels available for AM broad¬ 
casting—an average of about 142 sta¬ 
tions per channel. These stations range 
from 100 to 250 watts and serve a 
radius of anywhere from 20 to 50 miles 
in the daytime, depending upon fre¬ 
quency and soil conductivity in the area. 
At night, the interference-free coverage 
of a local station in most areas is re¬ 
duced to something less than a 5-niile 
radius, due to interference from all the 
other stations on the same channel. 

FM coverage area is practically con¬ 
stant. The distance signals can cover 
at this high frequency is roughly the 
same during day or night. Interference 
from other FM stations is much less 
than with AM because the desired FM 
signal need be only twice as strong as 
the interfering signal on an adjacent 
channel to blanket it completely. A de¬ 
sired AM signal must be 100 times 
stronger than an interfering AM signal. 

Because of these factors, a greater 
number of FM stations can be assigned 
in a given area, and can give more com¬ 
plete coverage than a smaller number 
of AM stations. This is a much more 
effective system for all concerned—the 
broadcaster, the time-buying advertiser, 
and the vast majority of listeners. Be¬ 
cause of the stability of FM coverage, 
it was possible for the FCC to set up a 
tentative allocation plan to serve as an 
allocation guide for FM broadcasting 
throughout the country. The plan pro¬ 
vides for two types of FM broadcast 
stations. The first is the class A station, 
designed to serve small communities and 
towns other than the main city of an 
area and its surroun<ling rural area. 
These stations are limited to an effec¬ 
tive radiated power (effective radiated 
power = transmitter output power X 
antenna power gain x transmission line 
efficiency between transmitter and an¬ 
tenna) of 1 kilowatt and an antenna 
height of 250 feet above the average 
terrain. Twenty FM channels have been 
set aside for use by class A stations. 

The second type is the class B station, 
designed to render service primarily to 
a metropolitan district or principal city 
and its surrounding rural area. 

The allocation plan also divides the 
United States into two areas to tailor 
the class B stations to the different 
needs of the country. .\rea I includes 
southeastern New Hampshire; all of 
Massachusetts, Rhode Island, and Con¬ 
necticut; southeastern New York as far 
north as Albany-Troy-Schenectady; all 
of New Jersey, Delaware, and the Dis¬ 
trict of Columbia; Maryland as far 
west as Hagerstown; and eastern Penn¬ 
sylvania as far west as Harrisburg. 
These are generally the more densely 
populated areas which can better sup¬ 
port a larger number of FM stations, 
but other sections may be added as re¬ 
quired. The rest of the country is in 
Area II. 

Class B stations in Area I are licensed 
to operate with not less than lO-kw ef¬ 
fective radiated power with an antenna 
height of 300 feet and a maximum of 
20-kw effective radiated power with an 


antenna height of 500 feet. If the an¬ 
tenna height is greater than 500 feet, 
the radiated power must be scaled pro¬ 
portionately but in no case may the 
radiated power exceed 20 kilowatts. As 
an example, the radiated power must be 
reduced to 3 kilowatts for an antenna 
height of 1,000 feet. Incidentally, this 
illustrates graphically the relatively tre¬ 
mendous effect upon coverage of height 
as compared to the effect of power. 

The minimum power in Area II is 2 
kw and the minimum antenna height 
is 350 feet. No limit is placed upon the 
power and antenna height of class B 
stations in Area II, provided that the 
new station does not interfere with ex¬ 
isting stations. Consequently, stations in 
this area are able to serve the sprawling 
rural area. A considerable number of 
construction permits have been issued 
for 450-kilowatt stations. 

As an example of the way the tenta¬ 
tive allocation plan works, 20 class B 
channels have been assigned to serve the 
entire metropolitan area of New York 
City on a constant day-and-night basis. 
In addition to these 20 channels, there 
are 13 class A channels available to 
serve local interests, making available 
a total of 33 FM stations in the New 
York area. 

The pattern is the same throughout 
the country. In general and wherever 
practical, cities have been assigned 


channels on a population basis. Smaller 
cities capable of supporting relatively 
few stations have been assigned rela¬ 
tively few channels, and the larger cities 
have been assigned correspondingly 



Fig. 3—Approximate ranges of FM stations. 


larger numbers of channels. Because of 
methodical planning by the FCC, the 
most efficient channel usage for FM 
broadcasting facilities has been assured. 

The map in Figi 2 illustrates what 
coverage may be obtained by FM sta¬ 
tions according to the coverage predic¬ 
tion system set up by the FCC. It com¬ 
pares the predicted coverage area of 
one FM station with the coverage ac- 
(Continued on page 60) 
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I—The Edwards Fidelotuner, a loog- 
lines device. 2—The Brooks FMT-fO 
uses 8 tubes plus eye and rectifier, 3— 
Espey tuner, an FM*AM receptor. 4— 
The Meissner 8C is a compact and ef¬ 
ficient unit. 5—Collins Audio Products 
Deluxe FM-AM tuner uses 11 tubes for 
FM including voltage regulator and 
rectifier. 6—The Dongene FM-AM 
tuner is another large job. 7—The 
Browning, one of the pioneer AM-FM 
tuners. 8—Approved Electronics tuner, 
featuring a special curved long-lines 
circuit. 9—The little Pilotuner is one of 
the best-known units. 10—The OeWald 
is a device which receives an FM sig¬ 
nal and puts out an AM signal in the 
manner of a phonograph oscillator. 
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F3i tuners may be almost as satis- 
factory as complete receivers to 
listeners tvith yood A3M receivers 


F M is no longer the coming form of 
radio broadcasting. It has arrived! 
There are now more than 500 FM 
stations actually on the air, and 
1,000 are expected before the end of the 
year. Yet many listeners are still with¬ 
out FM receivers. There are two main 
reasons for this lack. Supply of FM 
receivers has not been equal to the de¬ 
mand (at least until very recently) and 
many owners of good AM receivers have 
hesitated to buy a new set just to get 
the extra FM band. 

FM receivers to suit all tastes and 
purses are daily becoming more avail¬ 
able, so the problems of the first group 
are rapidly reaching the vanishing 
point. For the second group—those with 
the fine AM receivers—an FM tituer 
may well be the answer. They are read¬ 
ily available, their cost is lower than 
that of a complete receiver (varying 
from about $30 to $130 for straight FM 
tuners), and they can be attached im¬ 
mediately to any radio which has a 
phonograph input. If the radio is not so 
equipped, the local serviceman can in¬ 
stall one easily. 

For worth-while FM reception, the 
original receiver must have an excellent 
audio end. If not, quality will be little 
better on FM than on AM. Where nat¬ 
ural static or electrical interference 
ruins AM reception, the listener may 
find it desirable to get interference-free 
reception with an FM tuner, even 
though his AM receiver is not a high- 


fidelity type as required for best results. 

The would-be FM listener has as wide 
a choice among FM tuners as among 
receivers. They vary as widely in char¬ 
acteristics as in price. Small 5-tube jobs 
are available for the person who wants 
a simple, low-cost tuner. The listener 
who lives far from FM stations will 
prefer to use a bigger one, with (at 
least) two i.f. stages and possibly also 
an r.f. stage. The listener in a big city, 
with many powerful FM broadcasters, 
will be more interested in the r.f. stage 
as an interference eliminator. For the 
same reason, he will be attracted by the 
double-conversion feature of some of 
the circuits. Other units are equipped 
with AM tuners as well, and need only 
an excellent amplifier and speaker to 
be a high-fidelity receiving system. 

Among the most interesting technical 
variations are those in the tuning cir¬ 
cuits. Two—the Edwards Fidelotuner 
and the Approved—use modified long- 
lines circuits. In the Edwards tuner, 
these lines are straight, approximately 
inches long, and inch apart. One 
set tunes the r.f. and the other the oscil¬ 
lator section of the 6J6 converter tube. 
The two sets of lines are mounted below 
each other in polystyrene end blocks 
and are tuned by a pair of shorting 
strips, mounted in a polystyrene block 
and moved along the lines by the dial 
cord. Both sets are loaded with small 
coils and are tracked with trimmer con¬ 
densers. 



Permeabllfy-tuned coils of the Brooks tuner* 


Circular long lines 

In the Approved Electronic Instru¬ 
ment set, the long lines are ingeniously 
bent into a semicircle. The shorting 
blocks thus have a rotary motion and 
are attached directly to the tuning 
shaft. The lines also have end coils and 
trimmer condensers, though tracking 
adjustments may be made by moving 
the shorting blocks slightly on the 
shafts, to which they are attached with 
setscrews. 

Effect on performance does not ap- 
(Contimied on page 52) 


CHARACTERISTICS OF THE MORE POPULAR FM TUNERS 


TUNER AND MODEL 

line 

OPERATION 

NO. 

TUBES 

R.F. 

MIXER 

I.F. 

LIMITER 

btSiftiM-' 

INATOR 

-other 

FEATURES 

Approved Electronic Inst.... 

a.c. 

7Y4 

6 

6AG5 

6J6 

2-6SH7 

6SH7 

6AL5 

F-S 


Brooks... 

a.c. 

6X4 

8 

6AK5 

6BE6 

3-6AK5 

2-9001 

6AL5 

F C 

6U5 tuning 
indicator 







r-O 


Rrowninn R 1-1. 

external 

pack 

8 

6BA6 

6BE6 

6C4 

2-7AG7 

2-6SJ7 

6H6 

f-S 

separate AM 
channel 





Rrownino RV-1B . 

a.c. 

80 

7 

6AU6 

7F8 

2-6AU6 

2-6SJ7 

6H6 

F-S 

6U5 tuning 




indicator 

Collins Audio Products. 

a.c. 

6X4 

9 

6J6 

6AK5 

6C4 

3-6AG5 

2-9001 

6AL5 

6AL7 

indicator 

Collins Audio Products FM- 
AM Tuner.. 

a.c. 

5Y3/GT 

9 

6J6 

6AG5 

6C4 

1- 6AK5 

2- 6AG5 

2-9001 

6AL5 

V-R tube, 
audio channel 
6AL7 indicator 







De Wald. 

a.c.-d.c. 

35W4 

5 

none 

12AT7 

2-12BA6 

none 

12AL5 

F C 

12SA7 

oscillator 






r -0 


Dongene . 

a.c. 

5Y3 

8 

6BA6 

6BE6 

6C4 

2^SG7 

2-6SJ7 

6H6 

F-S 

separate 

AM channel 




Fc4wuor#4c Fidelotuner........ 

a.c.-d.c. 

selen. 

5 

none 

6J6 

2-6SH7 

6SH7 

6H6 

F-S 

long-lines 
tuner ckt. 



Fcoev 512.... 

a.c. 

5Y3-GT 

6 

6BA6 

6BE6 

6C4 

2-6SG7 

none 

6AL5 

ratio 

also AM tuner 
6U5 indicator 




a.c. 

6X5-GT 

7 

none 

5-6AG5 

6C4 

2-6BA6 

none 

6AL5 

ratio 





Meissner 9-1093. 

external 

pack 

9 

none 

2-6AG5 

6C4 

3.6AG5 

2-9001 

6AL5 

F C 

AM channel, 
6U5 indicator 




r-b 

6AL5 

separate 

Pilotuner. 

a.c. 

selen. 

5 

6BA6 

6BE6 

2-6BA6 

none 








ratio 

■ 


1- , 
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FM Receiver Servicing Technique 


By MILTON S. KiVER 


Till* anntur tUsvnssvs anti manif 

priphh^mfs mot in l-'Wt rwvir4*rs» Hv vin~ 
phasizvs risnni niifinmvni meihotfs. 


W JIFN an KM n-cciver is 
hrouffht in for repair, sev¬ 
eral preliminary tests can }>e 
ni>plie4l to localize the trouble 
quickly. In many cases these tests save 
the serviceman eonsiclerable time. 

Many present FM leeeivers combine 
AM and FM in one unit. If the set is 
normal on the AM bands, but completely 
inopei’ative when turned to FM. then 
the trouble must be in some portion of 
the receiver which deals exclusively 
with the FM signal. The audio amplifier 
and the power supply can be eliminated 
immediately. Sepaiate i.f, coils are used 
for each signal, and an open or sliort 
may exist in the FM coils. Oi)en leads 
can be discounted because, in practically 
all coml)ination circuits, the i.f. coils are 
connwted in scries. An FM coil may 
have shorted out, but this is not a com¬ 
mon occurrence and may be discounted 
at first. 

Phonoj^raph attachments can reveal 
whether or not the power supply and 


audio system are functioning’, when 
neither AM nor FM sij^nals are reach- 
in the loinlspeakei’. 

AM and FM receiver differences 

Standard broadcast AM and FM re¬ 
ceivers differ basically in two respects: 
frequency of operation and type of de¬ 
tector. 

The FM band i.s from 88-108 me. At 
these frequencies, the usual variable 
condenser and coil arrangement is not 
too satisfactory. Such tuners are still 
found in some receivers, l)ut most re¬ 
ceivers are tuned liy keeping the capaci¬ 
tance fixed and varying the inductance. 
Thus, Zenith employs peimeahility tun¬ 
ing, G-E uses guillotines, and Motorola 
resorts to tuned lines.* Rejilacements in 
the r.f. section must be exact duplicates 
of defective parts. Connecting leads 
should be kept short, and special care 


* M, S. Kh'cr, *"FM and Tcleviiiion Design,'^ 
Drvrmhvr. IH7. tiM^t()‘rh*AFT. 


must he taken not to distui b the place¬ 
ment of other parts. 

The FM detector, in 98 out of evciy 


100 receivers, is usually either one of 
two types: 

1. The Foster-Seeley discriminator, 

2. The ratio detector. 

In the Foster-Seeley circuit (Fig. 1) 
the audio output voltage is developed 
across the resistors R1 and R2, This 
voltage is passed through a dc-em- 
phasis network to the audio am¬ 
plifier. The network reduces the ampli¬ 
tude of the higher-frequenc.v components 
of the audio signal. This is nece.ssary 
because the transmitter boosts the am¬ 
plitude of these frequencies to reduce 
noise which accompanies the signal. 

The frequency characteri.stic of this 
detector is the S-shajied curve in Fig. 2. 
Its linear portion is the useful section of 
the cui-ve, A certain amplitude of out¬ 
put voltage is derived for every fre¬ 
quency variation. If the curve is oil- 
center (Fig. 3-a) or the center section 
is not linear (Fig. 3-b), distortion re¬ 
sults. 



Rg. 2—A good discriminator curve is linear. 

The Foster-Seeley discriminator is al¬ 
most always preceded by a limiter stage 
whose function is to remove all ampli¬ 
tude variations from the incoming sig¬ 
nal. If the frequency variations are 
accompanied by amplitude variations, 
these will be detected by the diode recti¬ 
fier tubes and appear as distortion in 
the reproduced audio signal. 

The limiter is generally a sharp cut¬ 
off tulx? operating at low plate and 
screen voltages, and with grid-leak bias 
(Fig. 4). The bias across Rg varies with 
the amplitude of the signal, and tends 
to level off all amplitude variations. The 
low plate and screen voltages permit the 
tube to saturate easily. As long as the 
signal is sufficiently powerful to drive 


Service engineer at Howard W. Sams checks an FM receiver, using visual alignment method. 
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the limiter to saturation, reception is 
noise^frce. The hiss heai’d between sta¬ 
tions illustrates what happens when the 
limiter is not saturated. 

Since the voltage across Rg varies 
with signal amplitude, a vacuum-tube 
voltmeter or oscilloscope at this point 
indicates how well the r.f. and i.f. am¬ 
plifiers have been aligned. 



Fig. 3-a, top and 3-b, bottom—Curves like 

these will produce a distorted a.f. signal. 

Some receivers have two limiters in 
series. In this case, the test point is 
shifted from the grid circuit of the first 
limiter to a similar position in the sec¬ 
ond limiter. The lowest readable signal 
voltage should be used, when testing, 
in order not to saturate the first limiter 
stage. If saturation occurs, the meter 
will not indicate each change in signal 
amplitude. 

The ratio detector is shown in Fig. 5. 
Changing voltages across Cl and C2 pro¬ 
duce an audio voltage across R3 which 
passes through a de-emphasis network 
to the audio amplifier. 

Points for the repoirmon 

The voltage between point A and 
ground depends upon the strength of 
the incoming carrier. If the incoming 
broadcast signal is replaced by voltage 
from a signal generator, then the volt¬ 
age at A will be maximum when the i.f. 
transformers are aligned. 

Since the audio output voltage is devel¬ 
oped across R3. point B is a good spot to 
place the oscilloscope when the ratio de¬ 
tector is being adjusted. When the pri¬ 
mary and secondary of T1 are properly 
aligned, the audio output is zero when 
the incoming signal is precisely at the 

i.f. center frequency. Signals with fre¬ 
quencies above and below this point will 
produce negative and positive voltages 
at R3. Thus, the S-curve of Fig. 2 repre¬ 
sents the characteristics of a ratio de¬ 
tector, as well as the Foster-Seeley de¬ 
tector. Since the ratio detector does not 
respond to amplitude variations, it does 
not require a limiter. 

A variation of the ratio detector is 
shown in Fig. 6. Comparison reveals 
that point B in each diagram is actually 
at the same point in the circuit. In 
place of the r.f.c. of Fig. 5, we now have 
L3, which is inductively coupled to LI 
and receives its reference voltage from 

JUNE, 1948 


it. The r.f. choke (Fig. 5) obtains its 
voltage from Ll through C5. 

The change from the balanced to the 
unbalanced circuit will affect the method 
of aligning the detector. To align the 
unbalanced detector, first connect two 
68,000-ohm resistors in series across Rl. 
Connect a vacuum-tube voltmeter be¬ 
tween points B and C. Adjust the trim¬ 
mers for zero reading on the meter, with 
a signal at the intermediate frequency. 
For frequencies above and below this 
point, the voltage will be either positive 
or negative, to produce the character¬ 
istic S-curve. 

In summary, then, FM receivers have 
several test points which help the ser¬ 
viceman to localize defects in the eircuit. 
For receivers employing the Foster- 
Seeley type of discriminator, a test 
point exists in the grid circuit of the 
preceding limiter or at the output of 
the discriminator. In the ratio detector 
an indication can be obtained at point A 
01 across the audio output. 


The necessory instruments 

1. A sweep signal generator, with fre¬ 
quency ranges from 5-15 me and 
80-110 me, a maximum frequency 
sweep of 750 kc being desirable on 
both ranges; 

2. A vacuum-tube voltmeter; 

3. An AM signal generator with a 
frequency range from 5-125 me; 

4. An oscilloscope. 



/*{ 
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“A limiter precedes the discriminator. 
6AL5 OC2-.004 
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Fig. 5—The original ratio detector circuit. 
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Fig. 6—A variation of the ratio detector. 


FM receivers can be repaired with 
only a vacuum-tube voltmeter and an 
AM signal generator. But time is money 
to the serviceman, and all four items are 
required if repairs are to be made in the 
shortest possible time. A sweep signal 
generator produces the full circuit re¬ 
sponse in one pattern; an AM signal 
generator can provide information con¬ 
cerning only one point at a time. 

The general procedure for trouble 
shooting an FM receiver by signal trac¬ 
ing is the same as for AM sets. The 


audio amplifier is tested by applying an 
a.f. signal to the grids of the audio am¬ 
plifier tulKJS. 

The FM detector is next. Connect the 
sweep signal generator to the grid of 
the tube prvccdhif/, the FM detector. Set 
it to sweep 300 kc above and below the 
i.f. center frequency. Connect an oscil¬ 
loscope across the output terminals of 
the detector. 

The shape of the S-curve on the oscil¬ 
loscope screen tells the complete story 
about the operating condition of the de¬ 
tector. If the coupling network connect¬ 
ing the FM detector to the previous 
stage is not properly tuned or centered; 
the S-curve appears as shown in either 
Fig. 3-a or 3-b. In either case, the sound 
output is badly distorted. Adjust the 
trimmer condensers (or ii-on cores) in 
the discriminator primary and secon¬ 
dary windings to correct this condition. 
The primary controls the linearity of 
the center portion of the S-curve, while 
the secondary adjustment affects the 
centering of the S-curve. 

Fig. 7 shows the S-curve when the 
band width of the tuning circuits is too 
narrow. The output is distorted when 
the incoming signal is fully modulated, 
and the voices appear “hissy” and 
“raspy.” The solution is to realign the 
circuits. 

To obtain marker points on the dis¬ 
criminator curve, connect the AM sig¬ 
nal generator in parallel with the leads 
of the sweep generator and tune it to 
the frequency to be checked. If the fre¬ 
quency is 10.7 me, a wiggle (Fig. 8) will 
l)e visible at the 10.7-mc point on the 
S-curve on the oscilloscope screen. Check 
the extent of the linear portion of the 
S-curve by shifting the frequency of 
the AM generator. 

When the tost must be made with an « 
AM generator, the process is lengthened 
considerably because only one point can 
be tested at a time. Here is how to pro¬ 
ceed in such a case. 

For the Foster-Seeley discriminator 
(Fig. 1), connect the generator to the 
grid of the preceding tube. Next, con¬ 
nect a vacuum-tube voltmeter between 
point A and ground (Fig. 1). Set the 
signal generator to frequencies 25, 50, 

75, and 100 kc above and below the 
intermediate frequency. Voltage read¬ 
ings should be the same for frequencies 
equally above and below the center fre¬ 
quency. Equal values indicate a linear 
discriminator characteristic. If the re- 
spon.se is not linear, then the primary 
and secondary discriminator windings 



Fig. 7—A curve with too narrow band-pass. 

must be readjusted. 

The method of testing the ratio de¬ 
tector depends upon its form. If it is 
(Continued on page 58) 
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Simplified FM 
Uses Crystal 


Receiver 

Detector 

ROBERT E. ALTOMARE 


A S the result of many previous 
experiments, I decided to de¬ 
sign an FM tuner that anyone 
but the greenest beginner could 
easily construct. Simplification was the 
chief objective. The tendency toward 
instability is minimized by reduced 
stage gains and correct physical circuit 
layout. Circuit values are kept well be¬ 
low the critical point, allowing possible 
wide variations. 

The tuner has four tubes: 6AG5—r.f. 
ami)lifier; 7F8—mixer-oscillator; 6BA6 
—first i.f. amplifier; and 6AG5—second 
i.f. amplifier. A 1N35 dual germanium 
crystal unit is the detector, although a 
6.\L5 dual-diode can be substituted with 
equal results. A 5Y3-GT rectifier is em¬ 
ployed. 

The frequency range of the receiver 
was extended to 86.3—109.3 me because 
some constructors, however careful, 
might end up with too much capacitance 
across the tuned circuits and a reduced 
tuning range. It is better to recognize 
this possibility in advance and avoid the 
• disappointment of a limited tuning 
range. 


located at considerable distance from 
broadcast stations. In addition, it pre¬ 
vents loading of the mixer tank by the 
antenna and minimizes oscillator radi¬ 
ation. Cathode bias is supplied by the 
220-ohm resistor connected between 
cathode terminal No. 2 and ground. Ter¬ 
minal No. 7 is the return point for the 
screen and plate bypass capacitors. The 
plate load inductor Ll has an induct¬ 
ance of 4.25ph. It is available com¬ 
mercially (Electrical Reactance type 
165), but a substitute can be wound 
with 50 turns of No. 30 enameled wire 
on a 100,000-ohm, 5/32-inch diameter 
insulated, carbon resistor. The effective 
Q will be about 65. 

A 15,000-ohm resistor reduces the 
plate voltage to approximately 145, and 
also acts as a decoupling resistor. The 
screen voltage is 150. The resistor in the 
control grid circuit reduces any ten¬ 
dency to oscillate. If the circuit does not 
oscillate, omit the resistor. 

The r.f. tuning coil is self-supporting. 
It is made of 2% turns of No. 14 tinned 
wire, %-inch inside diameter. Solder it 
between the stator terminal of the tun¬ 
ing condenser and to the same ground 
as Rl. One and one-half turns of hook¬ 
up wire interwound with the r.f. coil is 
suitable for a 300-ohm folded dipole. A 
72-ohni antenna will require only a 
single loop of wire for coupling. 

Mixer and oscillator 

The mixer tuning inductor is similar to 
the r.f. coil. The coupling condenser is 


tapped at V 2 turn from the hot end. The 
mixer plate circuit is made inductive by 
L2. This coil consists of 15 turns of No. 
22 enameled wire wound around a 3 16- 
inch diameter, 1,500-ohm resistor. Re¬ 
turn all ground connections in this cir¬ 
cuit to the same point on the chassis, 
preferably to the frame of the tuning 
capacitor. 

The oscillator is a Hartley type and 
tunes 10.7 me higher than the incoming 
signal frequency. Make the oscillator 
coil of 1% turns of No. 14 bare tinned 
wire wound on a %-inch form. The os¬ 
cillator tap connection is not critical. 
Attach it to a point about %-turn from 
the plate end. 

Fig. 2 is a suggested circuit layout for 
the oscillator. Wiring is simplified, and 
the leads are short. 

The oscillator is coupled to the mixer 
through a small capacitor. Cl, made by 
twisting two 1-inch lengths of No. 18 
insulated wire together. Solder one wire 
to terminal No. 1 and the other to ter¬ 
minal No. 8 of the 7F8 socket. Capaci¬ 
tance can be reduced by untwisting the 
wires. The two r.f. chokes in the 7F8 
and r.f. 6AG5 filament leads consist of 
25 turns of No. 26 enameled wdre, wound 
on 68,000-ohm, * 2 -watt insulated re¬ 
sistors (L4, circled 7 and 8). 

The i.f. amplifier section 

The tuner has two i.f. amplifier 
stages. 

The 1st i.f. amplifier tube is a type 
6BA6; the second, a type 6AG5. Differ- 


The tuning section 

The complete circuit is shown in Fig. 
1. The r.f. section is tuned by a three- 
gang variable capacitor. Each section 
has its individual trimmer. These are 
set initially at one turn from maximum- 
capacitance positions. 

The r.f. amplifier is conventional, but 
it is especially useful if the tuner is 
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I Above—Chassis view of 

the set. Right—Under- 
j chassis, showing coils. 
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Fig. I—The schematic. The IN35 crystal Is actually two IN34's, carefully matched for equal output. Circled numbers refer to Fig. 2. 


ent tubes were used only to emphasize 
that different types are usable. 

The i.f. transformers are slug^tuned 
to 10.7 me. Any make can be used. 

Orient the 6BA6 and 6AG5 sockets 
and the transformers to keep the grid 
and plate leads comparatively short. 

Assemble the components of the sec¬ 
ond i.f. amplifier stage on a terminal 
board in their entirety. 

The final stage is a modified ratio de¬ 
tector. Audio output is taken from a 
tertiary winding on a standard discrim¬ 
inator transformer. Make this winding 
of 5 turns of No. 26 wire, wound 
over the cold end of the primary, and in 
the same direction (Fig. 3). Connect the 
hot end of this winding to the center tap 
of the secondary coil. The other end sup¬ 
plies audio output. This lead also con¬ 
nects to ground through a .004-pf mica 
capacitor. It will be necessary to re¬ 
move the coupling capacitor normally 
connected between the plate lead and 
the center tap of the secondary winding. 

The 75,000-ohm resistor and .001-pf 
condenser form a 75-microsecond de¬ 
emphasis network to neutralize the pre¬ 
emphasis inserted at the transmitter to 
reduce noise. A 1-meg volume control 
allows control of the output. 

Note that the output of a ratio dis¬ 
criminator is half that of a conventional 
discriminator for a given signal input. 

Automatic volume control can be 
added easily to this FM tuner. It is pref¬ 
erable to control only the last i.f. stage, 
although sometimes it is also desirable 
to control the r.f. stage. Fig. 4 shows 
the circuit for applying a.v.c. to both. 

Physical layout 

Take care to align the tuning capaci¬ 
tor with the dial. Place the r.f. tube close 
to the r.f. section of the tuning capaci¬ 
tor; the 7F8 should side-straddle the 
mixer and oscillator .sections. See Fig. 2. 

Mount all the main components first, 
and then wire the power supply and 
filament circuits. Keep the r.f. stage fila¬ 
ment choke at least 2 inches away from 
the r.f. coil. Next wire the discriminator 
and the i.f. circuit. Test and align the 
i.f. stages with a signal generator at this 
point. Hook up the oscillator, mixer, and 
r.f. stages, following Fig. 2 closely. 

Before trying to “get music’* from 
the tuner, check all the circuits. The 


d.c. voltages should agree with those 
indicated in Fig. 1. Measure the oscil¬ 
lator grid voltage with a vacuum-tube 
voltmeter. Lack of oscillator grid volt¬ 
age means an inoperative oscillator. 
This might be due to a bad tube, parts 
or wiring. 

If all voltages are approximately cor¬ 
rect, align and track the tuner. A signal 
generator is practically a necessity. 
Connect it between the mixer grid and 
ground and adjust the i.f. transformers 
and the primary of the discriminator 
transformer for maximum d.c. voltage 
across resistor R. 

To align the r.f. section, apply the 
signal generator to the dipole input 
terminals through two 300-ohm carbon 
resistors (70-ohm resistors for a 72-ohm 
dipole). Set the signal generator to 
109.3 me and completely unmesh the 
tuning capacitor. Now adjust the oscil¬ 
lator trimmer for maximum voltage 
output across R. There will be two 
voltage peaks as the trimmer is opened. 
The second is the correct one. 

Now decrease the frequency of the 
signal generator and at the same time 
increase the capacitance of the tuning 
capacitors, continually following the sig¬ 
nal at the same time, until the tuning 
capacitor is entirely meshed. If the sig¬ 
nal generator reads about 86.3 me, the 
oscillator is correctly adjusted. 

If the generator frequency is con¬ 
siderably different from 86.3 me when 
the oscillator capacitor plates are “all 
in,” the oscillator inductance is incor¬ 
rect. For a lower frequency than 86.3 
me, decrease the oscillator inductance by 
spreading the turns and repeat the 
whole procedure. If the frequency is 
greater than 86.3 me, increase the oscil¬ 
lator inductance by squeezing the coil. 
If necessary, wind another coil with an 
additional quarter-turn. 

To align the r.f. and mixer sections, 
set the signal generator to 109.3 me and 
again set the capacitor to minimum, tun¬ 
ing in the signal. Adjust the r.f. and 
mixer trimmers for maximum output. 
Now rctune both the signal generator 
and tuner to 86.3 me and check the r.f. 
and mixer trimmers. If either of these 
must be tightened the corresponding in¬ 
ductance is too low and should be in¬ 
creased by squeezing. But if either must 


be loosened for maximum output, re¬ 
duce inductance by spreading turns. 

Now align the discriminator trans¬ 
former. Connect two closely matched 
75,000- to 100,000-ohm resistors across 
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Fig. 2—Detail of part of r.f. section. Numerals 
on socket Indicate pin numbers. Circled ones 
refer to points on schematic. Cl Is a single 
twist of wire between pins I and 8 (gimmick). 

R. Place the common lead of a d.c. 
v.t.v.m. at the junction of these resistors 
and the hot lead at point X, below the 
discriminator transformer in Fig. 1. 

Adjust the discriminator transformer 
for zero reading on the meter. The dis¬ 
criminator is then correctly aligned. 
Now repeat the alignment process. For 




Fig. 3—The ratio detector winding details. 

more detailed information, see the ar¬ 
ticle on page 30 of this issue. 


.001 6AGG(Rr) 6AG5(ir-2) 



Fig. A —A.V.C. applied to r.f. and last i.f. 


The builder can often persuade a 
local serviceman to permit the use of a 
signal generator at his shop for align¬ 
ing the tuner. In the event no signal 
generator is available, the alignment 
process becomes complex and perhaps 
impossible. Possibly a station could be 
tuned in and the extremities of the 
band then approximated, if the i.f.’s 
are aligned with a 10.7-mc signal. 
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CIRCUITS 


fRI DISCRimiRRIOR 


Most FM circuits parallel their corresponding AM equivalents. The 
FM discriminator, or detector, introduces some totally new features. 


F requency modulation has today 
stepped into the liinelipht both in its 
own right, and as the sound portion 
of television transmission. Success¬ 
ful servicing of this equipment requires 
a thorough knowledge of circuit opera¬ 
tion. The visual system of alignment 
with a cathode-ray oscilloscope and a 
sweep generator has been covered in re¬ 
cent articles. This method is the accept¬ 
ed way to do a fast, accurate job. In ad¬ 
dition to possessing the above equipment 
the serviceman should have a good 
working knowledge of the methods em¬ 
ployed to convert the frequency-modu¬ 
lated radio signal into the final usable 
audio. If these circuits are understood, 
troubles pointed out by the oscilloscope 
may be more readily located. 

The r.f. and mixer stages of an FM 
receiver do not differ basically from 
those of a normal AM set. Referring to 
the schematic of the popular Pilotuner 
we see that the circuit is similar to that 
of a normal broadcast receiver right up 
to the detector circuit. This particular 
unit is a complete, well-<lcsigned FM re¬ 
ceiver (lacking only the audio system) 
and is representative of the type of cir¬ 
cuit that the serviceman may expect to 
encounter. 

The r.f. and i.f. sections of the re¬ 
ceiver must pass a 200-kc band width 
without too much amplitude variation. 
This is no problem for the r.f. ampli¬ 
fier, as it is not very selective in terms 
of 200 kc when operating throughout 
the high-frequency FM band. Maximum 
gain is desirable in this stage, however, 
to keep the signal-to-hiss ratio at low 
signal levels high. 


The i.f. amplifiers must pass this 
same 200 kc while operating at a much 
lower frequency. The Pilotuner for in¬ 
stance has a center i.f. of 10,7 me. It is 
necessary to broaden the natural sharp 
response of the i.f. parallel resonant cir¬ 
cuits to accommodate this 200 kc band. 
These circuits may be shunted by resis- 



The Pilotuner, a typical standard FM tuner. 


tors, or coils of low Q may be used to 
obtain a more or less flat top response. 
Another system uses critically-coupled 
dual i.f. transformers. An amplitude 
loss of not more than 2:1 at points 75 
kc either side of the resonant center fre¬ 
quency is considered satisfactory re¬ 
sponse. 

Alignment of these amplifiers requires 
an FM sweep generator and a good os¬ 
cilloscope. It is perfectly possible to 
align a FM receiver with an AM gen¬ 
erator and output meter only, but it 


By DOUGLAS H. CARPENTER 


takes too much time to be practical. As 
a representative case the Pilotuner was 
aligned by a qualified man using the 
tedious AM generator-output meter sys¬ 
tem. It took more than half an hour. 
A recheck with a sweep generator and a 
scope showed slight lack of symmetry of 
both the i.f. and detector patterns. The 
set was then aligned in five minutes with 
the sweep generator and scope. 

FM limifer circuifs 

The limiter-discriminator was the 
first popular system of FM demodula¬ 
tion. This type of receiver is not manu¬ 
factured as extensively today as the 
ratio detector type. It may be found in 
higher-priced receivers, and it requires 
a greater number of stages to guaran¬ 
tee immunity from noise. 

The limiter makes certain that AM 
noise which may be present with the FM 
signal is removed before the signal 
reaches the discriminator (detector). 
This is done by operating a tube or tubes 
at low plate and screen voltages so that 
they saturate easily (are operated to 
full output with a low value of grid sig¬ 
nal drive). Thus the signal which 
reaches the discriminator is of constant 
amplitude. The two-stage or cascaded 
limiter is superior in that it will reach 
saturation (allow no further change in 
plate current) with lower grid signal 
drive. This allows noise-free reception 
of weaker signals. Noise variations of 
course can be reproduced as audio if the 
input signal is too small. The limiter 
system would not then function proper¬ 
ly, as it would not be driven hard enough 
to saturate. This suggests the use of 
sharp cutoff tubes in the limiter circuits 
and high gain in the i.f. system. 

The FM discriminafor 

The discriminator is the detector of 
the FM set. It follows the limiters, and 
its purpose is to convert a signal which 
is varying in frequency into a usable 
audio voltage. Fig. 1 is the schematic 
of a back-to-back phase-shift discrimi¬ 
nator. If the primary circuit Ll-Cl is 
tuned to the resonant frequency it looks 
like a pure resistance. The voltage fed 
to the secondary (L2-L3-C2) is made up 
of two parts. The first is the voltage 
across the secondary due to inductive 
coupling, and the second that which is 
fed to the secondary center tap through 
Cc. The phase relations of these two 
voltages are such that the currents pro¬ 
duced by rectification in the two diodes 
flow through the load circuit (R1-C3-R2- 
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C-J) from opj)osite sides, and buck each 
other out. The net result is that no volt¬ 
age appears at the audio terminals. 

When modulation is applied to the 
carrier its frciiuency shifts above and 
below the resonant center frequency. If 
the carrier changes from resonance to a 
higher frequency the input circuit looks 
capacitive, and the induced secondary 
current leads the voltage. This shift in 
phase causes the curi'ent protluced by 
the inductive coupling to combine with 
that fed to the secondary through Cc in 
such a way that one diode has more 
voltage applied to it than the other. The 
rectified current of this diode increases, 
while that of the other decreases. The 
currents in the secontlary load circuit 
are no longer equal, and an audio volt¬ 
age is produced. If the carrier changes 
to a frequency lower than resonance the 
input circuit looks inductive, and the 
current lags the voltage. In this case 
the other diode has more voltage applied 
to it, and the complete load circuit has 
a voltage across it in the opposite direc¬ 
tion to that of the first instance. 

The frequency of the audio voltage de¬ 
pends on the rate the carrier is shifted 
above and below the resonant frequency, 
and the magnitude depends on how far 
the carrier is shifted from resonance, as 
this determines the amount of current 
unbalance in the load circuit. 



The width of the frequency band that 
may be passed without amplitude change 
depends upon the Qs of the respective 
coils and the degree of coupling between 
them. The closer the coupling and the 
lower the Q, the wider the linear re¬ 
sponse. The audio voltage difference de¬ 
pends, however, upon the amount of 
voltage applied to the diodes, and it is 
desirable to keep the Qs as high as pos- 
.«iible, and passing no more than the 
frequency excursion required. 

Since the discriminator responds not 
only to changes in frequency but also 
in magnitude of the applied voltage, it 
is sensitive to amplitude variations such 
as noise. If a earrier causes the voltage 
across the two load resistors to be +10 
volts across one, and —10 volts across 
the other, no voltage will be developed 
across the audio terminals. 

If the carrier shifts away from the 
resonant frequency a certain number 
of kilocycles the voltage across one re¬ 
sistor will increase to +15 volts, while 
that across the other will be —5 volts. 
The voltage delivered to the audio sys¬ 
tem is then +10 volts. If the carrier re¬ 
ceived were twice as strong the voltages 
would be 30 and 10, and the audio sig¬ 
nal would be twice as great. This system 
therefore is rarely used without pre¬ 
ceding limiters to wash out undesirable 
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amplitude variations that come in with 
the received signal. 

The ratio detector 

The ratio detector is a discriminator 
that requires no preceding limiter.s. It is 
therefore not neeessaiy to build up the 
input signal to as high a level as would 
be necessary to insure saturation in the 
limiter-discriminator receiver just dis¬ 
cussed. Less i.f. amplification is re- 
quiied, and no limiter stages are need¬ 
ed. The production cost of this type of 
receiver is much less than the limiter- 
discriminator type, and the ratio detec¬ 
tor is used in many lower-priced sets. 

The discriminator circuit responds to 
a change in the average amplitude of 
the carrier. The voltages developed 
across the load circuit in the example 
just given were propoi'tional to the ap¬ 
plied signal, but note that the ratios of 
these voltages were the same. In the 
first case the voltages across the two 
load resistors were 5 and 15, or a ratio 
of 3:1. In the second instance the volt¬ 
ages were 30 and 10, but the ratio was 
still 3:1. The ratio detector works on 
changes of this ratio between the volt¬ 
ages developed across both halves of the 
load circuit. Bec*ause of this it is insensi¬ 
tive to amplitude change. 

The ratio detector (Fig. 2) works on 
the principle of separating a fixed d.c. 
voltage into two parts. The ratio be¬ 
tween these two voltages is the ratio of 
the voltages applied to the separate 
diodes. This voltage difference is caused 
by the change in carrier fretiueiiey pre¬ 
viously exi)lained. 

The capacitors C3 and C4 are of equal 
value, and together with R1 and C2 
form the diode load circuit. The recti¬ 
fied currents of the two diodes are in 
series in this case and create a voltage 
drop across Rl, The voltage developed 
across this resistor depends on the av¬ 
erage strength of the applied signal. 
Capacitor C2 is large and is an effective 
bypass for audio variations. The Pilo- 
tuner uses an additional small bypass 
shunted across this high-value condenser 
to prevent the larger one from acting 
like an inductor at higher frequencies. 

At resonance the current will flow 
around the series circuit and there will 
be voltage drop across Rl. No voltage 
will be fed to the audio system, because 
the ratio of the voltages across C3-C4, 
is 1:1. If the carrier deviates from res¬ 
onance more voltage will be applied to 
one diode than the other, and the ratio 
of the voltages aci oss C3-C4 no longer 
will be equal. The total voltage across 
the load circuit has not changed, but 
simply the ratio of the voltages across 
C3-C4. This is realized as useful audio 
output. The total voltage developed 
across Rl of course depends on the 
average strength of the carrier applied. 
The voltage at the top end of this re¬ 
sistor therefore makes an excellent 
source of a.v.c. 

The large capacitor that shunts the 
load resistor is called the stabilizing 
condenser, and serves an additional pur¬ 
pose. A separate variation of the proper 
phase and amplitude could heterodyne to 
zero the FM signal itself. If this hap¬ 


pened no voltage would be applied to 
the diode input circuit, and conduction 
would be stopped momentarily. The 
large stabilizing condenser has a chaige 
established across it and has a relatively 
long time constant. This tends to hold 
the audio output at the last average 
level, and the disturbance would not be 
noticeable to the li.stener. This detector 
wouhl not be effective for interference 
of long duration that satisfied the above 
requirement. Complex voltage of this 
type is rare indeed, however. 

Summing up the advantages of the 
two systems, it may be said that the 
limiter-disc-riminator type of FM set is 
slightly superior to the ratio detector 
system, but requires a greater number 
of stages for the same practical effect. 
The ratio detector is found in the ma¬ 
jority of currently produced sets be¬ 
cause of its lower cost. This conforms 
with the present policy of manufac¬ 
turers to produce large numbers of FM 
receivers at a reasonable price. 

An entirely different system of FM 
detection, employed by Philco, uses a 
weakly oscillating tulK*. A heptode spe¬ 
cially designed for the work, it has two 
grids. One of these is the grid of the 
oscillator ciix-uit; the input signal from 
the i.f. amplifier is applied to the other. 

An oscillator has a well-known ten¬ 
dency to “lock in’" with (follow the fre¬ 
quency of) another oscillator tuned near 
its frequency. Oscillating tubes have an¬ 
other tendency even better known to 
amateurs. Their frequency varies with 
variations of plate current. This type of 



Fig. 2—Circuit of the common ratio detector. 


frequency modulation is a very undesir¬ 
able feature in simple AM transmitters, 
and one that the ham dislikes. 

These tw'o old and heretofore harmful 
features were used to produce a detector 
of frequency variations. A circuit (see 
Fig. 1, page 24) was devised which 
would increase both these tendencies. 
The oscillator is so designed that it locks 
in with and follows faithfully the fre¬ 
quency variations of a relatively small 
signal applied to its input grid. 

The second feature was used in re¬ 
verse. Changes in the oscillator’s fre¬ 
quency are made to produce changes in 
the plate current. Thus the detector cir¬ 
cuit receives a frequency-modulated sig¬ 
nal and puts out an amplitude-modu¬ 
lated one. 

Other methods have been and are be¬ 
ing used to detect FM signals (such as 
slope detection with super regeneration) 
but the above are the most important 
systems, and practically the only ones 
the repairman will meet. 
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FM Receiving Antennas 

III By H. W. SECOR 


B est reception on FM is possible 
only with an outside antenna. The 
indoor antenna is more liable to 
pick up interference from power 
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Fig. I—Line-of-sight may be exceeded by FM. 


lines and electrical apparatus, and gen¬ 
erally delivers a weaker signal to the 
input terminals of the receiver. 

The higher the FM antenna can be 
erected, the stronger are the signals, in 
most cases. If the antenna is low, it may 
be impossible to receive all the stations 
in the area. FM signals follow the line- 
of-sight to a great extent, and the re¬ 
ceiving antenna should therefore be as 
high as possible. There is some bending 
of the signal due to refraction (Fig. 1). 
This accounts for satisfactory reception 
of FM programs at distant locations, 
even when the receiving antenna is not 
as high as theory might demand.* 

The receiving antenna should be tried 
in several different locations. Sometimes 
moving it from one end of a roof to the 
opposite end spells the difference be¬ 
tween poor and good reception. Flexible 
indoor antennas, when used, can be test¬ 
ed in a number of different positions— 
under the carpet, on the wall (hidden 
behind a picture), etc. Keep all FM an¬ 
tennas away from metal masses, metal 
pipes, and electric wires. 

Simplest FM antenno 

The simplest FM antenna is the di¬ 
pole (Fig. 2). It is usually cut to reson¬ 
ate at 98 me, the center of the FM band. 
The length of the whole dipole is Vz 
wave length at 98 me, or 56.7 inches. 
Each leg of the dipole is one-half this 
or 28.3 inches. 

For general purposes the half-wave 
length in feet is found from the formula 

492-6% 

L = -, where f is the fre- 

f 

quency in me. The 6% corrects for 
effects due to the capacitance added by 
the insulators at the ends of the dipole. 

♦‘"TeleviBion *n<i FM Antennas/' H. W. Secor, 
Radio-Craft, January, 1948. 


For a more accurate calculation, use a 
correction factor of 7.6% for 98 me and 
%-inch diametei* tubes or rods for the 
dipole. 

The factor varies with the frequency 
and the diameter of the antenna ele¬ 
ments. 

The ordinary simple dipole does not 
have an even response over the 88—108- 
mc FM band. A broad-hand antenna is 
needed for tuning over the wide fre¬ 
quency range. The folded dipole, illus¬ 
trated in Fig. 3, has been widely adopt¬ 
ed for FM because of its broad fre¬ 
quency response. 

The frequency response of a simple 
dipole can be broadened simply by over¬ 
lapping the inner ends of the two ele¬ 
ments, as shown in Fig. 4. The dipole 
elements are made slightly longer than 
V 4 wave length. This extra length 
makes the antenna inductive. The in¬ 
ductance is compensated for by intro¬ 
ducing a capacitance, created by over¬ 
lapping the inner ends of the tubes. 



Impedonce motching 

The average simple dipole has ap¬ 
proximately 75 ohms of impedance at 
the center, at its resonant frequency. 
The impedance of a folded dipole is 
about 300 ohms. Since the average FM 
receiver has an input impedance of 300 
ohms (RMA standard), the folded di¬ 
pole can easily be matched to the re¬ 
ceiver with a 300-ohm transmission line. 
A 75-ohm antenna might be coupled to 
the receiver (300-ohm input impedance) 
through a 75-ohm co-axial cable. An 
impedance matching network should be 
installed between the end of the co¬ 
axial cable and the receiver. Co-axial 
cable has the advantage of being shield¬ 
ed and not subject to interference pick¬ 
up, as is the case with the twin-lead flat 
plastic line. 


The plastic twin-lead usually gives 
very satisfactory results if it is care¬ 
fully installed and kept away from 
metal tanks and pipes. To avoid inter¬ 
ference pickup, the flat line is sometimes 
given a twist of about one turn per foot. 
Some manufacturers supply antennas 
with center impedances as low as 14 
ohms. These must be matched to the 
(usually) 300-ohm input of the receiver. 
A simple matching section may be com¬ 
puted and installed as shown in Fig. 5. 

Let us assume these factors for an 
example: Frequency to which antenna 
is to tune, 98.75 me; impedance of 
transmission line, 300 ohms; input im¬ 
pedance of receiver, 300 ohms. 

The matching section is a short lead 
(about V 4 wave length long), inserted 
between the antenna and the 300-ohm 
transmission line. The impedance of the 
matching section is equivalent to the 
square root of the product of the two 
impedances to be coupled, or 

Impedance of matching lead = 

V14 X 300 or V 4200 = 64.9 ohms. 

A choice of three different impedance 
lines is available: 75 ohms, 150 ohms, 
and 300 ohms. The nearest value in this 
case is the 75-ohm line. 

To compute the length of 75-ohm line 
required for the matching section, we 
use the following formula: 

11811 X Y 

L (inches) =- 

f(mc) X 4 

The value of Y is chosen from the 
following tabulation: Y for 75-ohm 
matching section = 0.69; for 150 ohms, 
Y = 0.77; for 300 ohms, Y = 0.82. F is 
the antenna frequency in me. Substitut¬ 
ing 0.69 in the formula gives: L 
11811 X 0.69 

(inches) =---= 20.63. 

98.75 X 4 



Fig. A —Overlapping to broaden band. 

Fig. 5-—A dipole antenna with a reflector. 
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Fig. 5 shows how the matching sec¬ 
tion is connected between the 14-ohm an¬ 
tenna and the 300-ohm line to the re¬ 
ceiver. The joints between the 75- and 
300-ohms lines must be soldered and 
taped well to protect them against the 
weather. 



Fig. 6—A sensitive and directional antenna. 

The directional characteristic of the 
folded dipole can be improved by adding 
a reflector. The impedance is somewhat 
lower (approximately 250 ohms) when 
the reflector is about wave length 
from it. It is common to match this com¬ 
bination to a 300-ohm transmission line. 
The small mismatch does not interfere 
tvith a satisfactory signal pickup. It is 
common to space the reflector about 0.15 
wave length behind the antenna. 

If a director element is added to a 
folded dipole, the directional pattern is 
still further sharpened—an aid in cases 
w^here interference is severe. Since these 
parasitic elements make the antenna 
frequency-sensitive and cause response 
over a narrow band, they are not the 
best solution of the antenna problem. 

A folded dipole with a reflector only 


represents a good compromise, since it 
has a fairly sharp pattern, with broad 
frequency response and easy matching 
to a 300-ohm line. 

At points remote from the transmit¬ 
ter, where greater signal strength is 
required, the antenna height can be in¬ 
creased. Or an antenna made of two or 
more dipoles, one above the other, can 
be used (Fig. 6). There are several 
types of omnidirectional antennas. One 
of them, with the elements arranged in 
the form of a cross is shown in Fig. 7. 
A quarter-wave matching section usu¬ 
ally connects the two dipoles. 

Where it is difficult to pick up a suffi¬ 
ciently strong signal from all the de¬ 
sired stations with one antenna, the use 
of several antennas may be helpful. 
Several dipoles can be erected at dif¬ 
ferent locations or one below the other, 
each one facing the desired station. A 
simple switch or jack-and-plug arrange¬ 
ment permits the operator to connect 
any one to the receiver. An alternative 
is to use one antenna which can be 
rotated. Sometimes the antenna requires 
tilting at an angle because of changes 
in the polarization of the high-fre¬ 
quency waves. 

Tuning the FM ontenna 

While FM antenna adjustment is not 
too critical, care should be taken when 
it is erected. 

Mount the dipole broadside to the 
transmitting station. Adjust the length 
of the dipole elements for maximum 
signal strength, and also the gap be¬ 
tween the inner ends of the elements. 
About 1 to 1^/^ inches is a common gap 
length. Experiment with the distance 
between the reflector and the dipole for 
best results—about '4 wave length is 


suitable for FM. If the length of the 
reflector is adjustable, vary it too for 
maximum signal. 

It is often best to turn the antenna 
for the strongest possible signal from 
the weakest stations. The strong signals 
will take care of themselves. Keep the 



Courtesy Ward Products Co. 


Fig. 7—^An omnidirectional type of antenna. 

lead-in cable away from metal tanks 
and pipes, and support it away from the 
building, wall and roof with suitable 
high-frequency insulators. Anchor it in 
place so it cannot sway in the wind. 
Bring the cable into the building 
through suitable insulators. One method 
is to use a sheet of polystyrene in place 
of a glass window pane, passing the 
lead-in through a hole drilled in the 
center of the polystyrene panel. 

Connect a vacuum or other approved 
type of lightning arrestor to the lead-in. 
Attach the ground wire to the nearest 
water pipe or a piece of pipe driven 
into moist earth. Some types of anten¬ 
nas do not require separate lightning 
arrestors. 


DIRECTORY OF FM RECEIVER MANUFACTURERS 


ADMIRAL CORPORATION 

3800 Cortland St., Chicago A7 

AIRADIO, INC. 

Melrose Ave. & Barry Place, Stamford, Conn. 

AIR KING PRODUCTS CO., INC. 

170 Fifty-Third St., Brooklyn 32. N. Y. 

ANDREA RADIO CORP. 

27-01 Bridge Plaza North, Long Island City I, N. Y. 
ANSLEY RADIO CORP. 

41 St. Joes Ave., Trenton 9, N. J. 

APPROVED ELECTRONIC INSTRUMENT CORP. 

142 Liberty St., New York 6, N. Y. 

A.R.F. PRODUCtS, INC. 

7627 Lake St., River Forest, III. 

V AUTOMATIC RADIO MFG. CO., INC. 

122 Brookline Ave., Boston 15, Mass. 

BELMONT RADIO CORP. 

5921 W. Dickens Ave., Chicago 39, III. 

BENDIX RADIO 

East Joppa Road, Baltimore 4, Md. 

BROOKS ELECTRONIC LABORATORIES 
4 621 Main St., Waltham, Mass, 

BROWNING LABORATORIES. INC. 

742-750 Main St., Winchester. Mass. 

BRUNSWICK RADIo A TELEVISION 
244 Madison Ave., New York 16, N, Y. 

COLLINS AUDIO PRODUCTS CO. 

P..O. Box 368, Westfield, N. J. 

COLONIAL RADIO CORP. 

254 Rano St., Buffalo 7. N. Y. 

CROSLEY CORP. 

1329 Arlington St., Cincinnati 25. Ohio 

DeWALD RADIO MANUFACTURING CORP. 

440 Lafayette St., New York 3, N. Y, 

DONGENE LABORATORIES. INC. 

95 Van St., New York N. V. 

DuMONT LABORATORIES, INC. 

2 Main Ave., Passaic, N. J. 

EDWARDS FM RADIQ CORP. 

168 Washington St., New York 6. N. Y. 
ELECTRICAL REPRODOCTIONS CO. 

1644 N. Ada St., Chicago 22, III. 

ELECTRO-TONE CORP. 

221 Hudson St.. Hoboken, N. J. 

EMERSON RADIO A PHONOGRAPH CORP. 

Ill 8th Ave., New York II, N. Y. 

ESPEY MANUFACTURING CO., INC. 

528 E. 72d St.. New York 21. (i. Y. 


FADA RADIO t ELECTRIC CO.. INC. 

30-20 Thomson Ave., Long Island City I, N. Y. 
FARNSWORTH TELEVISION A RADIO CORP. 

3700 E. Pontiac St., Fort Wayne I, Ind. 
FISHER RADIO CORP. 

41 E. 47th St., New York 17. N. Y. 

FINCH TELECOMMUNICATIONS, INC. 

4th & Virginia Sts., Passaic, N. J. 

FREED RADIO CORP. 

200 Hudson St., New York 13. N. Y, 

GAROD RADIO CORP. 

70 Washington St.. Brooklyn I, N. Y. 
GENERAL ELECTRIC CO. 

Electronics Park, Syracuse I. N. Y. 

THE HALLICRAFTERS CO. 

^01 W. Fifth Ave., Chicago 24, III. 
HOFFMAN RADIO CORP. 

3761 S. Hill St., Los Angeles 7. Calif. 
HOUSTON RADIO A TELEVISION CO. 

1612 N. Main St., Houston 9, Texas 
HOWARD RADIO CO. 

1735 Belmont Ave., Chicago 13, III. 
INTERNATIONAL DETROLA CORP. 

Beard A Chatficid Aves., Detroit 9, Mich. 
LEAR, INC. 

HO Ionia Ave., Grand Rapids 2, Mich. 

LEWYT CORP. 

60 Broadway, Brooklyn II, N. Y. 

THE MAGNAVOX CO. 

Ft. Wayne 4, HI. 

MAJESTIC RADIO A TEL. CORP. 

900 N. State St., Elgin. III. 

JOHN MECK INDUSTRIES, INC. 

Liberty St., Plymouth, Ind. 

MEISSNER MANUFACTURING DIVISION 
MAGUIRE INDUSTRIES, INC. 

Bellmont A 7th St., Mt. Carmel, III. 
MINERVA CORP. OP AMERICA 
238 William St., New York 7, N. Y. 
MOTOROLA, INC. 

4545 Augusta Blvd., Chicago 51, III. 
NATIONAL CO., INC. 

61 Sherman St., Malden 48. Mass. 
NOBLITT-SPARKS INDUSTRIES, INC. 

13th St. A Big Four RR, Columbus, Ind. 
OLYMPIC RADIO A TELEVISION, INC. ^ 
34-01 38th Avo., Long Island City I. N. Y. 


PHILCO CORP. 

Tioga A C. Sts., Philadelphia 34. Pa. 

PILOT RADIO CORP, 

37-06 36th St., Long Island City I. N. Y. 

RCA VICTOR DIVISION 
Camden, N. J. 

REL: RADIO ENGINEERING LABS., INC. 

35-54 36th St., Long Island City I. N. Y. 
RADIO TELEVISION PRODUCTS CORP. 

Grass Lake, Mich. 

RAYTHEON MANUFACTURING CO. 

55 Chapel St., Newton 58, Mass. 

REMLER COMPANY, LTD. 

2101 Bryant St., San Francisco 10, Calif. 
SCOTT RADIO LABS., INC. 

4541 N. Ravenswood Ave., Chicago 44, III. 
SENTINEL RADIO CORP. 

2100 Dempster St., Evanston, III. 

SONORA RADIO A TEL. CORP. 

325 N. Hoyne Ave., Chicago 2. III. 

THE SPARKS-WITHINGTON CO. 

Jackson, Mich. 

STEWART-WARNER CORP. 

1826 Diversey Parkway, Chicago 4, III. 
STROMBERG-CARLSON CO. 

100 Carlson Rd., Rochester 3, N. Y. 
SYMPHONIC RADIO A ELECTRONIC CORP. 

292-298 Main St., Cambridge 42, Mass. 
TELEVOX, INC. 

451 South 5th Ave., Mt, Vernon, N. Y. 
TEMPLETONE RADIO MFG. CORP. 

100 Garfield Ave., New London, Conn. 
VIEWTONE TELEVISION A RADIO CORP. 

81 Willoughby St., Brooklyn i, N. Y. 
WARWICK MFG. CORP. 

4640 W. Harrison St., Chicago 44, III. 
WATTERSON RADIO MFG. CORP. 

P.O. Box 840. 2700 Swiss Ave., Dallas I, Texas 
WELLS-GARDNER A CO. 

2701 N. Kildare Ave,, Chicago 39, III. 
WESTINGHOUSE ELECTRIC CORP. 

2519 Wilkens Ave., Baltimore 3, Md. 
WILCOX-GAY CORP. 

Charlotte, M»ch. 

2ENITH RADIO CORP. 

6001 Dickens Ave., Chicago 39, III. 
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Left, a fronf view of fhe converted set. Note the construction of the 
dial. Below, under-chassis view. R.f. section is on right side. 



FM Receiver 



From War Surplus Radio BC-624 

By ROBERT C. PAINE "FM reception is possible with several surplus sets. 

The author tells how to convert the BC-624 receiver. 


T he BC-624 is still one of the most 
popular surplus items on the mar¬ 
ket. It is well liked by amateurs 
and experimenters who have con¬ 
verted it for receiving AM signals on 
the 2-meter band. (Detailed instructions 
for converting the BC-624 for 2-meter 
reception were given by Mr. L. W. May, 
W5AJG, in the September, 1947, issue 
of Radio-Craft. He described the con¬ 
version of the companion transmitter in 
the April, 1947, issue.) In this article 
we will show how it can be converted 
with little effort to a standard wide¬ 
band FM receiver. 

This set is available separately or as 
a component of the SCR-522—a receiver 
and transmitter combination designed 



Fig. I—Trimmers and padders adjust tracking. 

for use on the 100- to 156-mc band. The 
tube line-up is as follows: 9003 (VT- 
203) r.f. amplifier; 9003 mixer; 9002 
(VT-202) harmonic amplifier; 12AH7 
(VT-207) crystal oscillator and squelch 
relay control tube; three 12SG7 (VT- 
209) 12-mc i.f. amplifiers; 12C8 (VT- 
169) second detector; a.v.c. and first 
a.f. amplifier; and a 12J5 (VT-135) 
second a.f. amplifier. 

There are several versions of the BC- 
624. The BC-624-A is one with minor 
electrical or mechanical improvements. 
The BC-624-AM is the BC-624-A modi¬ 
fied—either in the field or factory—to 
include an additional tube for delayed 
a.v.c. and automatic noise limiter cir¬ 


cuits. This tube is mounted under the 
chassis. The latest model, the BC-624-C, 
is a scarce item on the surplus market. 
It uses a 12H6 (VT-214) in an elec¬ 
tronic squelch that replaces the mec’hani- 
cal system used in eajdier models. Any 
of these models can be used in making 
this conversion. 

Equipment circuit olterotions 

If your BC-624 is in a rack with the 
transmitter, remove it by unscrewing 
the red-painted screws visible when the 
rack is out of the cabinet. The next step 
is to remove the mechanical channel 
selector which turns the tuning condens¬ 
ers through cams. These cams are fast¬ 
ened with Bristo screws that can be re¬ 
moved with a No. 8 Bristo wrench after 
the cement that prevents their shaking 
loose has been removed with carbon 
tetrachloride. 

Remove the a.f. transformer (295) 
and the plate relay in the mechanical 
squelch circuit. Take out the crystal 
mounting strip, the tuning coils, power 
plug, and terminal strips near the 12C8, 
12J5, and 12AH7 tubes. The i.f. ampli¬ 
fier is used as is, with only minor 
changes, but the second detector and 
audio system are completely rewired. 
The 12C8, 12J5, and 12AH7 are re¬ 
placed with a 6SN7, 6K6, and 6X5, re¬ 
spectively. 

There are two variable condensers: 
one has three gangs, and the other has 
tw’o. These have split stators and in¬ 
sulated rotors. Each section has a ca¬ 
pacitance of approximately 16 to 50 ppf 
which makes them ideal for tuning h.f. 
circuits. 

Assuming a circuit capacitance of 4 
piif in parallel with the tuning con¬ 
denser. we have an available capaci¬ 


tance of 20-54 puf. This has a possible 
tuning range of V54ppf/20|ipf=1.64/l. 
The FM band, 108 me to 88 me, requires 
a range of 1.23/1. This means that the 
condenser, as it stands, has an excessive 
tuning range, which results in more 
difficult alignment and a more crowded 
tuning scale. The capacitance ratio is 
changed with trimmers and paddors as 
shown in Fig. 1, where C is the main 
condenser, Cp, the small parallel trim¬ 
mer built in on the main condenser, and 
Cs is a 5-35-ppf mica trimmer mounted 
in series with the coil. Since the entire 
tuning range of the condenser is actu¬ 
ally somewhat less than 90 degrees and 
the active stations come close together, 
a tuning dial w'ith an expanded scale is 
desirable. The author used a planetary 
type (National) with a long pointer 
attached to the dial. 

The R.F. circuit 

The circuit of a BC-624 converted for 
FM operation is shown in Fig. 2. Signal 
Corps nomenclature, in parenthesis, and 
color codes have been entered on the 
diagram to aid in tracing the circuit. 
The front end of the set is rewired with 
the 9002 in the oscillator circuit tuned 
by the center section of the comionser. 
Self-supporting coils are used in the an¬ 
tenna, mixer, and oscillator circuits.They 
are 3/'8 inch in diameter and are wound 
with No. 14 wire. Ll is 2 turns placed 
about 1/4 inch from the grounded end of 
L2. L2 has 6 turns, spaced to 15 16 
inch; L3 has 6 turns, center tapped and 
spaced to 7/8 inch. L4 is identical to L2. 

The original i.f. transformers were 
designed for AM circuits, and their 
band width is too narrow' for FM re¬ 
ception. The band wddth should be 200 
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Fig. 2—The schematic. Replacing the 35,000-ohm resistor m the detector circuit with 15,000 ohms will improve high-note reproduction. 


to 300 kc. The band can be broadened 
by using inductive coupling with only 
one coil of the i.f. transformer, con¬ 
nected as an inductance loaded with a 
low-resistance grid leak, as shown in 
Fig. 3. The new parts added are en¬ 
closed by dotted lines. The coils are 
stagger-tuned to different frequencies 
close to 12 me to give approximately 
even gain over a band of 200-300 kc. 

A ratio discriminator transformer, Tl, 
must be built to take the place of the 
4th i.f. transformer (294). For this 
purpose the author rewound a 455-kc, 
iron-core i.f, transformer which hap¬ 
pened to be available. The two coils of 
the BC-624 i.f. transformers are wound 
on separate, rigidly spaced forms, and 
it is impractical to vary their coupling. 
The arrangement of the discriminator 
coils and the connections for the ratio 
detector are shown in Fig, 4. The num¬ 
ber of turns and values of tuning con¬ 
densers Cl and C2 will vary, depending 
on the particular coil form used. The 
primary and secondary windings should 
each be tunable to 12 me. If you follow 
the specifications given below. Cl and 
C2 will be about 10 iqif each. 

A 14-inch form was used for the dis¬ 
criminator transformer. The primary 
winding has 19 turns and the tertiary 
has 4 turns. The secondary is a bifilar 
winding made by doubling a length of 
wire and winding 16 turns on the form, 
keeping the turns close together and 
parallel. The doubled end of the wire is 
the center tap, and the open ends are 
the ends of the secondary. All coils in 
the discriminator transformer are 
wound with No. 30 enameled wire. 

The audio system follows convention¬ 
al lines and is easy to construct. It has 
a 3-stage circuit. A 6SN7 is connected 
as a resistance-coupled cascade ampli¬ 
fier working into the 6K6 pentode power 
amplifier. It is shown in the lower right 
corner of the complete diagram in Fig. 
2. The original output transformer 
(296) was not designed to handle power 
so it may be necessary to use a standard 
output transformer designed to match 
the 6K6 if good quality is expected. The 
d.c. output of the detector is connected 
to the original a.v.c. lead (identified as 


a white-black-gi*een wire), since it is de¬ 
sirable to retain this feature of the 
original circuit. 

The power supply 

Since the i.f. tubes have 12-volt fila¬ 
ments, we used an ordinary receiver 
transformer with 6.3-volt and 5-volt 
filament windings connected in series- 
aiding to produce 11.3 volts, which will 
suffice for the 12-volt tubes. The 6.3-volt 
terminals can still be left available for 
the 6.3-volt tubes. A cathode-type recti¬ 
fier, such as the 6X5, can be used for the 
B-supply. A choke and condensers of 
standard values or components of the 
set can be used in the power-supply filter 
circuit. The output transformer (296) 
has a choke winding between terminals 
2 and 3 that can be used with con¬ 
densers (212-A) and (212-B) in the 
metal-cased condenser can. This can 
also contains two 5-pf, low-voltage units 
that were used to bypass the cathodes 
of the 6SN7. You can mount the power 
transformer in the space formerly oc¬ 
cupied by parts that were removed. 

Aligning the set 

The set can be best aligned with an 
FM signal generator; however an AM 
type will do. To align the discriminator 
transformer, the AM generator is con¬ 
nected to the grid of the third i.f. tube 
and a high-resistance or electronic d.c, 
voltmeter is connected to the a.v.c. lead 
at A (Fig, 2). The primary is then 
tuned for maximum output at 12 me. 
The meter is transferred to point B and 
the secondary tuned for zero output at 
12 me. When the signal is shifted away 
from 12 me the d.c. reading will increase 
to a maximum value and then drop off, 
reversing polarity and going through 
zero as the frequency goes from above 
to below 12 me. These maximum values 
should be equal. There is some inter¬ 
action between these adjustments so it 
may be necessary to repeat them. 

To align the tuning unit and the i.f. 
stages with an AM generator, the ratio 
detector is temporarily converted into 
an amplitude-modulation detector by 
grounding one end of the discriminator 
transformer through a small condenser 


and connecting an output meter to the 
audio output. The i.f. transformers are 
then stagger-tuned to transmit a band 
200 to 300 kc wide at 12 me. For the r.f. 
unit, Cs (see Fig. 1) is varied in the r.f. 
and mixer circuits to obtain the desired 
range (somewhat greater than 88-108 
me). (We adjusted the set so the oscil¬ 
lator frequency is 12 me loiver than the 



Fig. 3—Coupling Inductance in plate circuit. 


signal frequency). The oscillator is 
tracked at the low-frequency end by ad¬ 
justing C», and at the high-frequency 
end by adjusting Cr. The coil can be 
squeezed together or spread apart as re¬ 
quired. Alignment is checked by varying 
the inductance of each coil with a tun¬ 
ing wand. The powdered-iron slug low¬ 


Fig. A —Right, a 3- 
winding trans¬ 
former must be 
wound. The tertiary 
is over the primary. 
The secondary is 
a bifilar winding. 
The transformer 
must be connected 
as shown below. 



I2H6 



ers the resonant frequency and the cop¬ 
per slug raises it—the condensers or 
coils must be adjusted according to the 
indication obtained. 

The receiver conversion outlined above 
results in a reasonably good FM re¬ 
ceiver. It is sufficiently sensitive to bring 
in stations to a distance of about 30 
miles away, with only a 3- or 4-foot wire 
as an antenna.^ 
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WANTED: FM SCOUTS 

FM Is a new art In Radio. Much of it remains to be learned by engineers. The behavior 
of radio waves in the FM band is still understood imperfectly. According to theory, 
FM signals should not reach much beyond the horizon. Yet often they do. In some 
cases extraordinary DX reception has been reported, 

RaiiIO.Craft readers can render the radio art a distinct service In reporting such 
phenomena as well as others, to us regularly. We will publish such Information as well 
as the “FM Scout's’* name in this department. Some excellent reports have already 
been received. Address all letters to FM Department, c/o this magazine. 

THE EDITORS 


WGHF of New York City come in al¬ 
most nightly, sometimes with very 
strong signals. The distance is approxi¬ 
mately 190 miles, N.Y.C, stations 
WCBS-FM, WGYN, WNBC-FM and 
WNYC-FM are also heard occasionally, 
and WTRI, Troy, and WGFM, Schenec¬ 
tady, are heard practically evcM’y night. 

To make FM reports really valuable, 
scouts should furnish the following in¬ 
formation : 


pESPONSE to our last month’s call 
for FM scouts has been encourag¬ 
ing. Several excellent distance i'e])<)rts 
have been received, A number of others 
may or may not have been records, but 
the repoi'ts did not give enough informa¬ 
tion to determine exactly how good the 
reception was. Reports have also in 
some cases given the reputed distances 
(often based on road mileage) to the 
stations reported, instead of the air-line 
distance. 

Best distance was reported by Jack 
Wulfmeyer of Valley Park, Missouri, 
(20 miies southwest of St. Louis). 
Using a Pilotuner with a Masco 35-watt 


amplifier, he has received WKIL-FM, 
Kankakee, Illinois, and WCSI-FM. Co¬ 
lumbus, Indiana. Both these stations are 
in the order of 250 miles from his loca¬ 
tion. His antenna is a Ward television 
folded dipole shortened to tune to the 
FM baiul, and he is “atop the highest 
point in St. Louis County.” 

Thomas Gray of Arlington, Virginia, 
reports reception of WCBS-FM and 
WGYN, New York City, about 215 miles 
away, on a pre-war G-E converted to 
the new band. Another long-range re¬ 
port was filed by Lincoln A, Wood of 
Ayer, Massachusetts. He reports that 
W2XEA, Alpine, New Jersey, and 


L Make and model of receiver(s) 
used. 

2. Type of aerial and transmission 
line and its height above ground. 

3. Airline distance to the transmit¬ 
ters whose signals are received. 

4. Time of reception and duration of 
period in which signals are re¬ 
ceived* 

Please get all the above dope into 
your next report! Only then can infor¬ 
mation be gathered which will not ou\y 
be of real interest, but may also atld to 
the world’s knowledge of the behavior 
of very-high frequency radio waves. 


station 

LOCATION 

FREQUENCY 

(me) 

STATION 

LOCATION FREQUENCY 

(me) 

STATION 

LOCATION FREQUENCY 

(me) 

kaoh-fm 

Pasadena. Calif. 

98.3 

KOMB 

Oes Moines, Iowa 
Alameda, Calif. 

92.3 

WAGE-FM 

Syracuse, N, Y. 

98.5 

KAKC-FM 

Tuisa, Okla. 

94.9* 

KONG 

104.9 

WAIR-FM 

Winston-Salem, N, C. 

93.1 

KALB-FM 

Alexandria. La. 

96.9 

KONO.FM 

San Antonio, Texas 

92.9 

WAJL 

Flint, Mich. 

107.1 

KALW 

San Francisco, Calif. 

91.7 

KOPP-FM 

Ogden. Utah 

Houston. Texas 

103.9 

WAJR 

Morgantown, W. Va. 

99.3 

KAMT-FM 

College Station, Texas 

94.5 

KOPY 

98.5 

WAKR-FM 

Akron, Ohio 

97.5 

KARM>FM 

FreSno, Calif. 

101.9 

KOZY 

Kansas City, Mo. 

98.1 

WAMS-FM 

Wilmington, Del. 

96.1 

KBEE 

Modesto, Calif. 

103.3 

KPDR-FM 

Alexandria La 

99.7 

WAPO-FM 

Chattanooga, Tenn. 

94.7 

KBIX-FM 

Muskogee, Okla. 

98.5 

KPFM*FM 

Portland, Ore. 

97.1 

WARM-FM 

Scranton, Pa. 

105.7 

KBNfT 

San Bernardino, Calif. 

99.9 

KPNl 

Palo Alto, Calif. 

101.7 

WASH 

Washington, 0. C. 

97.1 

KBTR 

Minneapolis, Minn. 

98.5 

KPOR 

Riverside, Calif. 

97.5 

WATG-FM 

Ashland, Ohio 

101.3 

KBUR-FM 

Burlington. Iowa 

92.9 

KPRA 

Portland, Ore. 

95.5 

WATL-FM 

Atlanta, Ga. 

97.5 

KCLI 

Los Angeles, Calif. 

105.1 

KPRC-FM 

Houston, Texas 

102.9 

WAYS-FM 

Charlotte, N. C. 

107.7 

KCMC-FM 

Texarkana, Tex-js 

92.5 

KQV-FM 

Pittsburgh^ Pa. 

9B.I 

WBAB-FM 

Atlantic City, N. J. 

100.7 

KCRA-FM 

Sacramento, Calif. 

96.1 

KQW-FM 

San Francisco, Calif. 

103.7 

WBAM 

New York, N. Y. 

98.7 

KCRK 

Cedar Rapids, lo^a 

96.9 

KRBA-FM 

Lufkin. Texas 

95.5 

WBBB*FM 

Burlington, N. C. 

lOl.l 

KCRW 

Santa Monica. Calif. 

89.9 

KRBC-FM 

Abilene, Texas 

96.9 

WBBM-FM 

Chicago, III. 

97.1 

KCVN 

Stockton. Calif. 

91.3 

KRCC 

Richmond, Calif. 

104.5 

WBCA*FM 

Schenectady, N. Y, 

lOl.l 

KDUA-FM 

Pittsburgh, Pa. 

92.9 

KRFM 

Fresno, Calif. 

93.7 

WBCM*FM 

Bay City, Mfch. 

96.1 

KDYL-FM 

Salt Lake City. Utah 

98.7 

KRIC-FM 

Beaumont, Texas 

99.5 

WBEN-FM 

Buffalo. N. Y. 

106.5 

KECA-FM 

Los Angeles, Calif. 

93.5 

KRJM 

Santa Maria, Calif. 

Los Angeles. Calif. 

103.1 

WBEZ 

Chicago, 11'. 

91.5 

KENO-FM 

Las Vegas, Neb 

103.9 

KRKD-FM 

96.3 

WBGE-FM 

Atlanta. Ga. 

95.5 

KURN-FM 

Bakersfield. Calif. 

94.1 

KRLD-FM 

Dallas, Texas 

92.5 

WBGO 

Newark. N. J. 

91.1 

KFAB-FM 

Lincoln, Nebr. 

97.9 

KROC-FM 

Rocheste*-. Mirn. 

94.7 

WBIB 

New Haven, Conn. 

100.7 

KFAC-FM 

Los Angeles, Calif. 

104.3 

KRON-FM 

San F'-ancisco, Calif. 

96.5 

WBIK 

Chicago, III. 

96.3 

KFOK-FM 

Sacra me''to, Col' ^ 

96.9 

KRSC-FM 

Seattle. Wash. 

9B.I 

WBKY 

Lexington, Ky. 

91.3 

KFI-FM 

Los Angeles, Cali*. 

105.9 

KRVM 

Eugene, Ore. 

90.1 

WBML-FM 

Macon, Ga. 

100.7 

KFMB-FM 

San Diego, Cal f. 

lOl.S 

KSBR 

San Bruno. Calif. 

100.5 

WBNB 

Beloit. Wis. 

107.3 

KFMX 

Council Bluffs, lov»,a 

96.1 

KSBS 

Kansas City, Ka^s. 

105.9 

WBNU 

Aurora, III. 

103.9 

KFMY 

Fort Dodge Iowa 

102.7 

KSCJ-FM 

Sioux City. Iowa 

94.9 

WBNY-FM 

Buffalo. N. Y. 

92.9 

KFOR-FM 

Lincoln, Nebraska 

102.9 

KSEI-FM 

Pocatello, Idaho 

96.5 

WBOC-FM 

Salisbury, Md. 

97.5 

KFPW-FM 

Fort Smith, Ark. 

94.9 

KSEO 

Durant. Okla. 

107.3 

WBOE 

Cleveland, Ohio 

90.3 

KFSA 

Fort Smith. Ark. 

107.7 

KSFH 

San Francisco, Calif, 

94.9 

WBOW-FM 

Terre Haute, Ind. 

lOl.i 

KFSH 

San Francisco, Calif. 

94.9 

KSJO-FM 

San Jose. Calif. 

95.3 

WBOX-FM 

Louisville, Ky. 

100.7 

KFUO-FM 

St. Louis, Mo. 

104.1 

KSL-FM 

Salt Lake City. Utah 

100.3 

WBRE*FM 

Wilkes-Barre, Pa. 

98.5 

KFXD-FM 

Nampa, Idaho 

101.9 

KSPI-FM 

Stillwater, Okla. 

93.9 

WBRL 

Baton Rouge, La. 

98.1 

KFXM-FM 

San Bernardino. Calif. 

95.1 

KSTP-FM 

St. Paul, Minn. 

102.1 

WBT-FM 

Charlotte, N. C. 

99.9 

KFYO-FM 

Lubbock, Texas 

99.5 

KSUI 

Iowa City, Iowa 

91.7 

WBTM-FM 

Danville, Va. 

97.9 

kgar-fm 

Garden City. KanS. 

99.3 

KTFI-FM 

Twin Falls. Idaho 

99.7 

WBUR-FM 

Burlington, Iowa 

92.9 

KGBS-FM 

Harlingen, Texas 

95.3 

KTOK-FM 

Oklahoma Cit*^, Okla, 

104.3 

WBUZ 

Bradbury Heights, Md. 

96.7 

KGOM-FM 

Stockton, Calif. 

92.9 

KTRH-FM 

Houston, Texas 

101.1 

WBYS-FM 

Canton. III. 

100.9 

KGKB<FM 

Tyler, Texas 

I0I.5 

KTRN 

Wichit.a Falls. Texas 

97.3 

WBZ-FM 

Boston, Mass. 

92.9 

KGKL-FM 

San Angelo, Texas 

94.5 

KTSJ 

Topeka. Kans. 

99.5 

WBZA-FM 

Springfield, Mass. 

97.1 

KGLO-FM 

Mason City, Iowa 

lOl.r 

KTUL-FM 

Tulsa, Okla. 

97.1 

WCAC-FM 

Anderson, S. C. 

lOl.r 

KGNC-FM 

Amarillo, Texas 

104.3 

KUGN-FM 

Eugene, Ore 

Siloam Springs Ark. 

99.1 

WCAO-FM 

Baltimore, Md. 

102.7 

KGO-FM 

San Francisco, Calif. 

106.1 

KUOA-FM 

105 7 

WCAP-FM 

Asbury Park. N. J. 

107.1 

KGPO 

Grants Pass, Oregon 

96.9 

KURV-FM 

Edi-burq, Texas 

104.9 

WCAU-FM 

Philadelphia. Pa. 

98.1 

KGW-FM 

Portland, Ore. 

100.3 

KUSC 

Los Angeles, Calif. 

91.5 

WCBS-FM 

New York. N. Y. 

lOl.l 

khj-fm 

Hollywood, Calif. 

101.1 

KVCI-FM 

Chico. Calif. 

101.1 

WCBT-FM 

Roanoke Rapids. N. C. 

98.5 

KIDO'FM 

Boise, Idaho 

106.1 

KVEC-FM 

San Luis Obispo, Calif. 

99.9 

WCEC-FM 

Rocky Mount. N. C. 
Beckfey, W. Va. 

100.7 

KIMV 

Hutchinson, Kans. 

105.7 

KVNJ-FM 

Fargo, N. D. 

92.3 

WCFC-FM 

101.3 

KING-FM 

Seattle, Wash. 

94.9 

KVWC.FM 

Vernof*, Texas 

98.7 

WCFR 

Fall River. Mass. 

100.9 

KISS 

San Antonio, Texas 

99.5 

KWBR-FM 

San Francisco, Calif, 

97 3 

WCHA-FM 

Chambersburg, Pa, 

95.5 

KIXL-FM 

Dallas. Texas 

104.5 

KWBW-FM 

Hutchinson, Kans, 

93.1 

WCIL-FM 

Carbondale, III. 

100.7 

KJBS-FM 

San Francisco, Calif. 

98.9 

KWGS-FM 

Tulsa, Okla. 

90.5 

WCJT 

Louisville, Ky. 

99.7 

KKLA 

Los Angeles, Calif. 

97.1 

KWIL-FM 

Albany, Ore. 

101.7 

WCLO-FM 

Janesville, Wis. 

99.9 

KLCN-FM 

Blythevllle, Ark. 

96.1 

KWK-FM 

St. Louis, Mo. 

99.1 

WCLT 

Newark, Ohio 

100.3 

KLOK-FM 

San Jose. Calif. 

98.5 

KWLK-FM 

Longview, Wash. 

104.3 

WCMW-FM 

Canton, Ohio 

94.9 

KLZ-FM 

Denver, Colo. 

94.1 

KXEL-FM 

Wate-loo, Iowa 

105.7 

WCNB 

Conne'^Sville, Ind. 

100.3 

KMBC-FM 

Kar«sas City. Mo. 

100.5 

KXLW-FM 

Clayton, Mo, 

Sacramento Calif. 

lOl.l 

WCOA-FM 

Pensacola, Fla. 

98.9 

KMBT 

San Bernardino, Calif, 

99.9 

KXOA-FM 

107.9 

WCOO-FM 

Richmond. Va. 

98.1 

KMFM 

Monroe, La. 

104.1 

KXOK-FM 

St. Louis, Mo. 

93.7 

WCOH-FM 

Newnan, Ga. 

92.3 

KMPC>FM 

Hollywood. Calif. 

100.3 

KXYZ-FM 

Houston, Texas 

96.5 

WCOL-FM 

Columbus. Ohio 

92.3 

KMUS 

Muskogee, Okla. 

101.5 

KYFM-FM 

San Antonio Texas 

101.5 

WCOU-FM 

Lewiston, Me. 

93.9 

kmyc-fm 

Marysville. Calif. 

99.9 

KYSM-FM 

Mankato, Minn. 

103.5 

WCSI 

Columbus. Ind. 

93.7 

KNBC>FM 

San Francisco, Calif. 

99.7 

KYW-FM 

Philadelphia, Pa. 

92.5 

WCTP 

Greensboro. N. C. 

98.7 

KNX-FM 

Hollywood, Calif. 

93.1 

W2XEA 

Alpine, N. J. 

92.1 

WCTS 

Cincinnati, Ohio 

101.9 

KOA-FM 

Denver, Colo. 

95.7 

W2XMN 

Alpine, N. J. 

44.1 

WCTW 

New Castle. Ind. 

103. 

KOAD-FM 

Omaha, Nebr. 

92.9 

WAAT-FM 

Newark, N. J. 

94.7 

weVS-FM 

Springfield, III. 

102.9 

KOCS<FM 

Ontario, Calif. 

93.5 

WABF 

New York. N. Y. 

99.5 

WOAE-FM 

Tampa. Fla. 

105.7 

KOCY-FM 

Oklahoma City. Okla. 

94.7 

WABX-FM 

Harrisburg, Pa. 

100.9 

WDBQ 

Dubuque, Iowa 

103.3 

KOKX.FM 

KOMAFM 

Keokuk, Iowa 
Oklahorna City, Okla 

102.7 

105.9 

WACE-FM 

WAFM-FM 

Chicopee. Mass. 
Birmingham, Ala. 

100.3 

99.5 

WOLB-FM 

Marshfield. Wis. 
(Continued on paffc 42) 
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MONEY BACK GUARANTEE We believe units offered for sole by mail order should be sold 
only on a "Money-Back-lf-Not-Satisfied" basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, ore the sole judge as to value of the item or items you have purchased. 


The Model 88-A eOMBIN7\TlON 


SIGNAL GENERATOR 


AND 

SIGNAL TRACER 



The Model 88 comes 
complete with all test 
leads and operatine 
instructions. 


The ultininle in sipiinl tracing piorethiie is achieved by the Model 
88, for the use of this model, ennliles you to use either the broad¬ 
cast signal itself or the signal injected by the Signal Generaltir. This 
is especially useful of course when servicing *‘dead” or “inleriniltcnt’ 
recei\er?. The Mtolel 88 >oii will lind is the greatest time-saver ever 
provided for by eontbining a full range Signal Generator ami Signal 
Tracer into one unit the set up time for iiilercoiiiiecting, etc., is en 
tirely eliniinaled. 

Signal Generator Specifications: 

Fretjuency Hange: 158 Kilocycles to 50 Megacycles. 

^ The IGF. Signal Frequency is kept completely constant at all out¬ 
put levels. This is aecotiiplislied by lue of a special grid loaded 
circuit vvbicli priiviiles a constant load on the oscillatory circuit, A 
grounded plate oscillator is U8e<l for additional fieiiuency stability. 
Modulation is accomplished by Grid-blocking action vvliicb has 
proven to be equally effective for alignment of amplitude «nd 
frequency mo<lulatioii as well as for television receivers. 

Fosiiive action attenuator proviiles effective output control at 
all times. 

^ R.F. is obtaitiable separately or modulated by the Audio Frequency. 

Signal Tracer Specifications: 

At Uses tile new Sylvania INSA Germanium crystal Diode which com- 
bineil with a resislancecapacity network provides a fre^piency range 
of 300 cycles to 50 Megacycles. 

Ar Simple to Operate—Clips directly on to receiver chassis, no tunine 
controls. 

At Provision is made for insertion of phones of any impedance, a 
standard Volt-Oliiii Milliammcter or Oscilloscope. 


The New Model 606 TUBE & SET TESTER 



A COMPLETE TUBE TESTER 


Model 606 eomes housed in a beautiful h.ind rubbed 
oak cabinet complete with port.-tble cover, test leads, 
tube charts, and detailed operating Instructions— 


• Tests all tuht's includinir the new i>i>st-war miniature loctaU such s 
the 12AT6. I2AU6, 35Wi. SOli.'i. 11723. etc. 

• Tests hv the well-established emission method for tube Quality, directly 
read on the scale of the meter. 

• Tests shorts and leakaces ud to 3 Meirolims in nil tubes. 

• Tests leakages and shorts of any one element airainst all elements in 
nil tubes. 

• Tests both Dlates in rectifiers. 

• Tests individual sections such as diodes, triodes. oentodos. etc., in multi- 
DUFDOse tubes. 

A COMPLETE MULTI-METER 


$ 

ONLY 


NET 


• G D.C. VOLTAGE RANGES: 

0 to 7.5/15 75 150/750 t.500 Volts 

• 6 A.C. VOLTAGE RANGES: 

0 to 15 30/150 30C 1.500 3.000 Volts 

• 4 D.C. CURRENT RANGES: 

0 to I.5'I5 150 Ma. 0 to t.5 Amps. 

• LOW RESISTANCE RANGE. 

0 to 2.000 Ohms (|$t division is 1 tOth of an ohni.Y 

• 2 MEDIUM RESISTANCE RANGES 
0 to 20.000 20C.0O0 Ohms 

• HIGH FIESISTANCE RANGE: 

0 to 20 Megotims 

• 3 DECIBEL RANGES; 

-10 to +38 +10 to +38 +30 to +58 D.B. 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


JUNE. 1948 
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Coiiiiilcfe Fill Station List 


STATION LOCATION 


FREQUENCY 


STATION 


LOCATION 


FREQUENCY 


STATION 


LOCATION 


FREQUENCY 


WDLM 

WDNC-FM 

WDOS-FM 

WDRC-FM 

WDTR 

WDUL 

WDXY 

WEAW 

WEAU-FM 

WEBC-FM 

WEBR-FM 

WEEU-FM 

WEEX 

WEFM 

WEHS 

WELD-FM 

WELL-FM 

WENR-FM 

WERC-FM 

WESB-FM 

WEW-FM 

WEWS-FM 

WEXL-FM 

WFAA-FM 

WFAH.FM 

WFAS-FM 

WFBL-FM 

WFIL-FM 

WFJS 

WFMD-FM 

WFMI 

WFMJ-FM 

WFML 

WFMO 


WFNC-FM 

WFNS-FM 

WFOB 

WFOR-FM 

WFRO-FM 

WFRS 

WFUV 

WGAL-FM 

wgan-fm 

wgay-fm 

WGBA-FM 

WGBG-FM 

WGBR-FM 

WGFM 

WGH-FM 

WGHF-FM 

WGNB 

WGNC-FM 

WGOV-FM 

WGPA-FM 

WGST-FM 

WGTM-FM 

WGTR 

WGUY-FM 

WGYN-FM 

wha-fm 

WHAD 

WHAV-FM 

WHBC-FM 

WHBF-FM 

WHBS-FM 

WHCU-FM 

WHDH-FM 

WHEF-FM 

WHFB-FM 

WHFM 

WHIO-FM 

WHIS*FM 

WHKX 

WHKY-FM 

WHLD-FM 

WHMA-FM 

WHNY-FM 

WHO-FM 

WHOP-FM 

WHP FM 


Chicago, III. 

Durham, N. C. 
Oneonta, N. Y. 
Hartford, Conn. 
Detroit, Mich. 

Duluth, Minn. 
Spartanburg. S. C. 
Evanston. III. 

Eau Ctaire, Wis, 
Superior. Wis. 

Buffalo, N. Y. 
Reading, Pa. 

Easton, Pa. 

Chicago, 111 . 

Chicago, III. 
Columbus, Ohio 
Battle Creek, Mich. 
Chicago, III. 

Erie. ra. 

Bradford. Pa. 

St. Louis, Mo. 
Cleveland, Ohio 
Royal Oak. Mich. 
Dallas, Texas 
Alliance, Ohio 
White Plains, N. Y. 
Syracuse, N. Y. 
Philadelphia. Pa. 
Freeport. III. 

Frederic, Md. 
Portsmouth. N. H. 
YoOngstown, Ohio 
Washington, Ind. 
Jersey City, N. J. 
New Bedford, Mass. 
CrawfordSville, Ind. 
Greensboro, N. C. 
Allentown Pa. 
Fayetteville, N. C. 
Burlington, N. C. 
Fostona, Ohio 
Lincoln, Nebr. 
Fremont. Ohio 
Grand Rapids. Mich. 
New York, N. Y. 
Lancaster. Pa. 
Portland, Me. 

Silver Springs, Md. 
Columbus, &a. 
Greensboro, N. C. 
Goldsboro N. C. 
Schenectady, N. Y. 
Norfolk, Va. 

New York. N. Y. 
Chicago, III. 

Gastonia, N. C. 
Valdosta, Ga. 
Bethlehem Pa. 

Atlanta, Ga. 

Wilson, N. C. 

Boston, Mass. 

Bangor, Me. 

New York. N. Y. 
Madison. Wis. 
Delafteld, Wis. 
Haverhill. Mass. 
Canton. Ohio 
Rock Island, III. 
Huntsville. Ala. 

Ithaca. N. Y. 

Boston. Mass. 
Rochester, N. Y. 
Benton Harbor. Mich. 
Rochester N. Y. 
Dayton, Ohio 
Bluefield, W. Va. 
Cleveland, Ohio 
Hickory, N. C. 
Niagara Falls, N. Y. 
AnntSton, Ala. 
Hempstead. N. Y.* 
Des Moines, Iowa 
Hopkinsville. Ky. 
Harrisburg, Pa. 


95.5 

105.1 

99.1 

93.7 

90.9 
92.3 

100.5 

96.7 
94. 

92.3 

96.9 

92.9 

98.3 

99.5 

97.9 
97. 
102 . 

94.7 

99.9 

97.5 

95.1 

102.1 

104.3 

97.9 

101.7 

103.9 

93.1 

102.1 

102.5 

101.5 

107.3 

105.1 

106.5 

103.1 

98.1 

102.9 

97.3 

95.9 

98.1 

99.9 
I05.b 

102.9 

99.3 

92.5 

90.7 

101.3 

101.9 

102.3 

95.1 

100:3 

93.3 

99.5 

96.5 
101.9 

98.7 

101.9 

92.5 

95.1 

94.1 

106.7 

99.1 

93.1 

97.9 

91.5 

90.7 

92.5 

94.1 

98.9 

95.1 


97.3 

94.5 

96.5 

99.9 

98.9 
99.1 

104.5 

100.7 
102.9 

98.5 

100.5 

98.3 

100.3 

98.7 

97.3 


WHPE-FM 

WHTN-FM 

WHVA 

WHYN-FM 

WIBA-FM 

W(BG-FM 

WIBW-FM 

WIBX 

WIL-FM 

WINC-FM 

WINX-FM 

WIOD-FM 

WIP-FM 

WIS-FM 

WISE-FM 

WIST 

WITH-FM 

WlUC 

WIZZ 

WJAS-FM 

WJBC-FM 

WJBK-FM 

WJBY-FM 

WJEJ-FM 

WJEM 

WJHP-FM 

WJJW 

WJLB-FM 

WJLK-FM 

WJLS-FM 

WJMC-FM 

WJNO-FM 

WJOB-FM 

WJPF-FM 

WJPG-FM 

WJTN-FM 

WJW-FM 

WKAP-FM 

WKAT-FM 

WKBH-FM 

WKBN-FM 

WKBR-FM 

WKIL 

WKJG-FM 

WKNB-FM 

WKNP-FM 

WKOK-FM 

WKPB 

WKPT-FM 

WKRG-FM 

WKRT-FM 

WKWK-FM 

WKY-FM 

WKYC 

WLAD-FM 

WLAN-FM 

WLAV-FM 

WLAW-FM 

WLBR-FM 

WLDS-FM 

WLET 

WLEY 

WLIN-FM 

WLOB-FM 

WLOG-FM 

WLOS-FM 

WLPM-FM 

WLTN 

WLVA-FM 

WLWA-FM 

WMAR-FM 

WMAS-FM 

WMAZ-FM 

WMBD-FM 

WMBH-FM 

WMBS-FM 

WMCF-FM 

WMCK-FM 

WMCP 

WMFR-FM 

WMGM-FM 

WMIN-FM 

WMIT 

WMIX-FM 


High Point, N. C. 
Huntington, W. Va. 
Poughkeepsie, N. Y. 
yolyoke. Mass. 
Madison, Wise. 
Philadelphia, Pa. 
Topeka, KanS. 

Utica, N. Y. 

St. Louis, Mo. 
Winchester, Va. 
Washington, D. C. 
Miami, Fla. 
Philadelphia, Pa. 
Columbia. S. C. 
Asheville, N. C. 
Charlotte, N. C. 
Baltimore, Md. 

Urbana, 111. 
Wilkes-Barre, Pa. 
Pittsburgh. Pa. 
Bloomington, III. 
Detroit, Mich. 
Gadsden, Ala. 
Hagerstown, Md. 
Springfield, Ohio 
Jacksonville, Fla. 
Wyandotte, Mich. 
Detroit. Mich. 

Asbury Park, N. J. 
Beckley. W. Va. 

Rice Lake, Wis. 

West Palm Beach, Fla. 
Hammond, Ind. 

Herrin, III. 

Green Bay, Wise. 
Jamestown, N. Y. 
Cleveland. Ohio 
Allentown, Pa. 

Miami Beach, Fla. 

La Crosse, Wise. 
Youngstown, Ohio 
Manchester, N. H. 
Kankakee, III. 

Fort Wayne, Ind. 

New Britain, Conn. 
Corning, N. Y. 
Sunbury, Pa. 

Knoxville, Tenn. 
Kingsport. Tenn. 
Mobile, Ala. 

Cortland, N. Y. 
Wheeling, W. Va. 
Oklahoma City, Okla, 
Paducah, Ky. 

Danbury, Conn. 
Lancaster, Pa. 

Grand Rapids, Mich. 
Lawrence, Mass. 
Lebanon. Pa. 
Jacksonville, 111, 
Toccoa, Ga. 

Elmwood Park, III. 
Merrill, Wis. 

Claremont, N. H. 
Logan, W. Va. 
Asheville. N. C. 
Suffolk. Va. 

Lewiston, Pa. 
Lynchburg, Pa. 
Cincinnati, Ohio 
Baltimore, Md. 
Springfield. Mass. 
Macon, Ga. 

Peoria, III. 

Joplin, Mo. 

Uniontown, Pa. 
Memphis, Tenn. 
McKeesport, Pa. 
Baltimore, Md. 

High Point, N. Y. 

New York. N. Y. 

St. Paul, Minn. 
WinSton-Salem, N. C. 
Mt. Vernon, III. 



95.5 

100.5 
104.7 
93.1 

101.5 
94. 

102.6 

96.9 

97.3 

92.5 

96.3 

97.3 

93.3 

94.5 

102.5 

104.7 

104.3 

91.7 

103.3 

99.7 

101.5 

93. 

103.7 

104.7 

103.9 

96.9 
103 

97.9 

94.3 

99.5 

96.3 
9B.7 

92.3 

98.5 
101.1 

93.3 
104. 

100.7 
93.1 

93.1 

98.9 

100.1 

100.7 
106. 

103.7 
106. 

94. 

93.3 

98.5 

99.9 

99.9 

97.3 
9B.9 

93.3 

98.3 

96.9 

96.9 

93.7 
100 . 

100.5 

102.9 
107. 

101.7 

106.1 

103.3 

104.3 

97.9 
97.9 

97.5 
101.1 

97.9 

94.7 

99.1 

92.5 

96.1 

105.7 

99.7 

104.9 

94.7 

99.5 

100.3 
99.5 

106.9 

94.1 


WMLL Evansville, Ind. 94.5 

WMLN Mt. Clemens, Mich. 106.3 

WMMW-FM Meriden, Conn. 95.7 

WMNE Boston, Mass. 100.5 

WMOT-FM Pittsburgh, Pa. 94.5 

WMRC-FM Greenville. S. C. 94.9 

WMUN MunCie, Ind. 104.1 

WMUR-FM Manchester, N. H. 95.7 

WMUS-FM Muskegon. Mich. 100.5 

WNAM-FM Neenah, Wise. 98.5 

WNAV-FM Annapolis, Md. 99.1 

WNBC-FM New York, N.Y. 97.1 

WNBF-FM Binghamton. N. Y. 100.5 

WNDB-FM Daytona Beach. Fla. 94.5 

WNDR-FM Syracuse, N. Y. 102.5 

WNLC-FM New London. Conn. 99.5 

WNYC-FM New York, N. Y. 93.9 

WOAI-FM San Antonio, Texas 102.5 

WOHS-FM Shelby. N. C. 96.1 

WOPI-FM Bristol, Tenn. 96.9 

WOPT-FM Oswego, N. Y. 104.7 

WOTW-FM Nashu-j. N. H. 106.3 

WOWO-FM Fort Wayne, Ind. 96.1 

WPAD-FM Paducah. Ky. 96.9 

WPAG-FM Ann Arbor, Mich. 98.7 

WPAM-FM Pottsville, Pa. 95.5 

WPDX-FM Clarksburg, W. Va. 95.1 

WPEN-FM Philadelphia, Pa. 102.9 

WPIC-FM Sharon, Pa. 102.9 

WPLH-FM Huntington, W. Va. 102.5 

WPTL Providence, R. I. 91 5 

WQAM-FM Miami, Fia. 94.9 

WQDI Quincy, ill. 105.1 

WQXR-FM New York, N. Y. 96.3 

WRAL-FM Raleigh, N. C. 101.5 

WRAK-FM Williamsport Pa. |00 3 

WRBL-FM Columbus, Ga. 93.3 

WRC-FM Washington. D. C. 93.9 

WRCM New Orleans, La. 97.1 

WRGA-FM Rome. Ga. 106.5 

WRGK La Grange, III. 103.1 

WRLD-FM West Point, Ga. 102.9 

WRLD-FM Lanett. Ala. 102.9 

WRNY-FM Rochester, N. Y. 97.9 

WROL-FM Knoxville Tenn. 97.3 

WROV-FM Roanoke, Va. 103.7 

WRRN-FM Warren, Ohio 107.9 

WRUN-FM Rome. N. Y. 105.7 

WRUC Norfolk. Va. 102.5 

WRXW Louisville, Ky. 95.1 

WSAL Saginaw, Mich. 98.1 

WSAN-FM Allentown, Pa. 99.9 

W5AP-FM Portsmouth. Va. 99.7 

WSAR-FM Fall River. Mass. 103.7 

WSAV-FM Savannah, Ga. 100.3 

W5BA-FM York. Pa. 103.3 

WSBF South Bend, Ind. 101.3 

WSFA-FM Montgomery, Ala. 103.3 

WSGN-FM Birmingham, Ala. 93.7 

WSHS Floral Park. N. Y. 90.3 

WSIC-FM Statesville N. C. 105.7 

WSJS-FM Winston-Salem. N. C. 104.1 

WSLS-FM Roanoke. Va. 99.1 

WSM-FM Nashville, Tenn. 103.3 

WSMB-FM New Orleans La. 102.7 

WSNJ-FM Bridgeton, N. J. 98.9 

WSON-FM Henderson, Ky. ^.5 

WSOU South Orange. N. J. 89.5 

WSOY-FM Decatur. III. 9B.7 

WSPA-FM Spartansburg, S. C. 98.9 

WSPD-FM Toledo, Ohio 101.5 

WSRK Shelbyville, Ind. 101.3 

WSRS-FM Cleveland Heig^^s, Ohio 95.3 

WSTC-FM Stamford, Conn. 96.7 

WSTP-FM Salisbury N. C. 106.5 

WSTV-FM Steubenville, Ohio 103.5 

WSVA-FM Harrisonburg. Va. 100 7 

WSYR-FM Syracuse, N. Y. 94.5 

WTAD-FM Quincy. III. W.5 

WTaG-FM Worcester. Mass. 96.1 

WTAL-FM Tallahassee. Fla. 103.9 

WTAR-FM Ngrfolk, Va. 97.3 

WTCN-FM Minneapolis, Minn, 97.1 

WTFM-FM Tiffin. Ohio 98.3 

WTHT-FM Hartford, Conn. 106 I 

Wrre-FM Hartford. Conn. 96.5 

WTJS-FM Jackson, Tenn. 100.7 

WTMA-FM Charleston. S. C. 95.1 

WTMJ-FM Milwaukee. Wis. 93.3 

WTOC-FM Savannah, Ga. 97.3 

WTPS-FM New Orleans, La, <W .7 

WTRF-FM Bel fa Ire, Ohio 95.1 

WTRI-FM Troy. N. Y. 102.7 

WTRT-FM Toledo. Ohio 99.9 

WTSP-FM St. Petersburg, Fla. 102.5 

WTTH-FM Port Huron. Mich. 99.1 


WHR 

Boston, Mass. 

104.1 

WVAW-FM 

Cheviot, Ohio 

96.7 

WVUN 

Chattanooga, Tenn. 

98.1 

WWCF 

Greenfield, Wis. 

94.9 

WWDC-FM 

Washington, D. C. 

101.1 

WWDX-FM 

Paterson, N. J. 

107.1 

WWHG 

Hornell, N. Y. 

105.3 

WWJ-FM 

Detroit, Mich. 

97.1 

WWLH 

New Orleans, La. 

100.3 

WWNY-FM 

Watertown. N. Y. 

100.5 

WWPG-FM 

Palm Beach. Fla. 

97.9 

WWST-FM 

Wooster, Ohio 

104.5 

WWVA-FM 

Wheeling, W. Va. 

98.7 

WXHR-FM 

Cambridge, Mass. 

96.9 

WXLW-FM 

Indianapolis, Ind. 

94.9 

WXNJ-FM 

Plainfield N J. 

103.9 

WXY2-FM 

Detroit Mich 
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THE NEW MODEL 770 

AN ACCURATE 
POCKET-SIZE 

VOLT-OHM-MILLIAMMETER 

(Sensitivity 1000 Ohms per volt) 
Features: 

ir Measures A.C. Volts, 1).C. Volts, D.C. Current and 
Resistance. 

★ Compact—measures 3*/a" x 5%" x 2li'\ 

★ Uses latest design 2% accurate 1 mil. D’Arsonval 
type meter. 

it Housed in round-cornered, molded case. 

★ Beautiful black etched panel. Depressed letters filled 
with permanent white, insures long-life even with 
constant use. 





6 A.C. VOLTAGE RANGES: 
0~15/30/1.10 300/1500 3000 Volts 
6 D.C. VOLTAGE RANtiESt 
0—7'/j/15 75/150/750/1.100 Volts 
4 D.C. CURRENT RANGES: 

0—!*/> 15 150 Ma. 0—1 Ms Amps. 
2 RESISTANCE RANtJESs 
0—500 ohms 0—1 Megohm 

THE MODEL 770 Comes com- 
plete with self-contained bat¬ 
teries, test leads and all operat¬ 
ing instructions. 


Specifica tions: 



THE NEW MODEL 247 

■ TUBE TESTER 

Checks octals, loctals, bantam Jr. peanuts, television 
miniatures, magic eye, hearing aids, thyratrons, the 
new type H. F. miniatures, etc. 

Features: 

if A newly desiRned element selector switch reduces the possibility of obsolescence to an 
absolute minimum. 

if When checking Diode, Triode and Pentode sections of multi-purpose tubes, sections 
can be tested individually. A special isolating circuit allows each section to be tested 
as if it were in a separate envelope. 

it The Model 247 provides a super sensitive method of checking for shorts and leakages 
up to 5 Megohms between any and all of the terminals. 

it One of the most impiirtant improvements, w'e believe, is the fact that the 4 position 
fast-action snap switches are all numbered in exact accordance with the standard 
R. M. A. numbering system. Thus, if the element terminating in pin No. 7 of a tube 
is under test, button No. 7 is used for that test. ONLY 

Model 247 comes complete with new speed-read chart. Comes 

housed in handsc^me, hand-rubl>ed oak cabinet sloped for bench 

use. A slip-on portable hinged cover is indicated for outside use. 

Size: 10%" x x 5%". 



THE MODEL 650 — AN A.C. OPERATED 

SIGNAL GENERATOR 

RANGE: !00 KILOCYCLES TO 105 MEGACYCLES 

★ RF obtainable separately or modulated by the Audio Frequency. 

it Audio Modulating Frequency—100 cycles pure sine wave—less than 
2% distortion. 

★ Attenuation—3-step ladder type of attenuator (T pad). 

it Uses a Hartley Excited Oscillator with a Buffer Amplifier. 

★ Tubes: 6J.5 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer; 
6SL7 as audio oscillator and rectifier. 

Model 650 Comes complele with coaxial cable, !e>l leads 
and iiislruetions. Housed in heavy gauge grey eryslalliiie 
cabinet with beaiiliftil iwo tone etched front panel. Size 
91 / 2 " X 10" X 6".NET TRICE: 




OUR POLICY 


• AT.L MODELS DESCRIBED ABOVE ARE OFFERED ON MONEY BACK-IF-NOT-SATISFIED 
BASIS. • AI.L ITEMS AVAILABLE FOR IMMEDIATE SHIPMENT FROM STOCK. * ALL MER¬ 
CHANDISE GUARANTEED TO BE EX ACTLY AS DESCRIBED ALL BRAND NEW - NO SURPLUS. 

20% Deposit Required on all C.O.D. Orders 

MOSS ELECTRONIC DISTRIBUTING CO 


JUNE. 1948 
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Glossary of FM Terms 

Compiled by JOHN B. LEDBETTER 


amplitude distortion. Result of nonlinear action 
in the (;rid>cathode or plate-cathode circuit of an 
amplifier, causing frequencies to ui>i>ear in the 
output which were not present at the input, 
amplitude modulation (AM). A system of broad¬ 
casting in which the amplitude or strength of the 
radio wave is varied with modulation, 
antenna gain. A measure of antenna strength; 
determined by comparing the power ratio between 
the antenna under test and a standard antenna 
having a gain of one. Ratio is determined by the 
I'oynting vector or by measuring radiation re¬ 
sistance. 

antenna height (above average terrain). Actual 
physical height above average or mean height of 
terrain to top of antenna. 

antenna height, effective. Ratio of the total signal 
voltage at the receiving antenna to the strength 
of the radiated wave. I In a quarter-wave vertical 
wire antenna, effective height = 2/.'i x actual 
height.) 

anti nodes. See Nodes. 

atmospherics. Static or electrical disturbances 
caused by storms. 

audio compressor-expander. A limiting type of 
audio amplifier designed to compress audio peaks 
to a predetermined level, and to increase low- 
level passages to a desired value. 

audio peak chopper. An amplifier designed to 
keep i)cak amplitudes from exceeding a desired 
value by instantaneous clipping of those peaks, 
audio peak limiter. An amplifier in which the 
gain is quickly reduced and then slowly restored 
when instantaneous peaks exceed a predetermined 
level. 

audio response. The degree of fidelity inherent in 
any part of equipment transmitting or receiving 
audio signals. 

automatic frequency control (a.f.c.). A system for 
Cfirructing the master oscillator frequency in FM 
transmitters. Modulation is applied in series with 
the control grid of a reactance tiihc, whose trans- 
conductance (and reactance across the oscillator 
tank) is varied accordingly. A dcgeiiorative feed¬ 
back circuit is UTOd to hetennlyne the oscillator 
frequency to an intermediate frequency to mini¬ 
mize frequency drift. (In some receivers, a.f.c. 
is used to compensate automatically for incorrect 
dial settings.) 


blanket effect. Tendency of an FM signal to sup¬ 
press completely a weaker signal on the same 
channel. This effect is largely due to action in 
the receiver limiter circuit. 

carrier shift (carrier deviation). The amount (in 
cycles) by which the center frequency departs 
from its assigned value. Deviation limit set by 
FCC is 2,000 cycles. 

carrier wave. The unmodulated component of the 
wave emitted from the transmitter, 
center frequency. The exact assigned frequency 
of an FM transmitter when no modulation is ap¬ 
plied. Also known as resting frequency, idle fre¬ 
quency, carrier frequency, or mean frequency, 
channel. A station’s nasignctl freiiiicncy. Width 
of AM channels is 10 kc. FM channels 200 kc 
(FM fre<iucncies 88-108 me correspond to chan¬ 
nels 201-300). 

characteristic impedance (nr resistance). When 
referring to a transmission line, the value of re¬ 
sistance which will mutch that f>f the line u«^d 
completely absorb the transmitted energy. Other 
values will result in loss of power through re¬ 
flected energy and standing waves. 

class A station. One intended to serve a com¬ 
munity or town, other than the principal city in 
the area, and surrounding rural area. Minimum 
power. 100 watts, maximum, 1 kw, with antenna 
2o0 feet above average terrain. Twenty class A 
channels are provided. 

class It station. One serving the metropolitan dis¬ 
trict or principal city and surrounding area, or 
a rural area removed from large cities. Minimum 
power east of Mississippi. 10 kw with nn an¬ 
tenna height of 300 feet: maximum power, 20 
kw with 500-foot antenna. West of Mississippi 
power in excess of this maximum is granted if 
need is shown. Sixty class it channels are pro¬ 
vided. 

co-axial line. Transmission line for coupling 
transmitter to antenna : composeil of one copper 
conductor placed within another of larger diame¬ 
ter and insulated from it hy ceramic spacers. 
Outer comluclor is at ground potential; inner 
conductor carries the energy. Line is made air¬ 
tight and filled w'ith low-pressure gas to mini¬ 
mize moisture content. 

common channel interference. A possible form of 
interference appearing as cross-talk or as a beat 


note. To avoid this type of interference, strength 
of the desired station need be only ten limes 
that of the undcsired signal. 

conditional grant (CG). Authorization for a new 
FM station provided certain terms or conditions 
arc fulAlled. 

construction permit (CP). Authorization to pro¬ 
ceed with construction of a new station ; issued 
after previous terms have been met. 
cross-modulation. The impression of one station's 
modulation on the carrier of another. Modulation 
from both stations may appear simultaneously, 
de-emphasis network. An arrangement at the re¬ 
ceiver, usually consisting of a lOO.BUO-ohm re¬ 
sistor and a .OOt-pf condenser, for reducing pre- 
ctnphasized frequencies to their original values, 
demodulation. Action by which a frequency-modu¬ 
lated signal is converted into audio voltage, 
deviation ratio. The frequency swing (75 kc 
divided by the highest audio frequency, 
dipole. A directional receiving antenna, composed 
of two *4 -wave length elements placed end-to- 
end and insulated at the center, 
direct frequency modulation. A way of produc¬ 
ing frequency-modulated signals in which the 
master oscillator stage is modulated directly, 
usually by a reactance tube (or tubes) connected 
across its tank circuit and the reactance varied 
at an audio rate. The small frequency swing thus 
obtained is increased by frequency multipliers to 
the correct value. 

direct wave. The component part of a space wave 
which travels in a straight line from transmit¬ 
ting antenna to receiving antenna, 
discriminator. A demodulator circuit (correspond¬ 
ing to the Second detector in AM receivers). A><- 
sists the limiter circuit in removing or sitppre8>- 
iiig amplitude variations in the frequency-modu¬ 
lated signal. Discriminator circuits are employetl 
in some types of direct-FM transmitters to sta¬ 
bilize the carrier frequency. 

doublet. A receiving antenna 'whose physical 
length is short compared to wave length. Large 
end capacitance causes an even distribution of 
current throughout the conductor. Similar other¬ 
wise to the dipole. 

dynamic noise suppressor. An amplifier cquipi)Cil 
with electronic gate circuits which effectively 
eliminate noise and record-scratch frequencies 
without apparent effect on music, 
dynamic range. Difference in level between loud¬ 
est and softest sounds contained in a broadcast, 
i.e., symphony and concert offerings, 
effective radiated power (EKP). The product of 
transmitter output times antenna gain. A trans¬ 
mitter running 5 kw into an antenna whose gain 
is 6 has an effective radiated power of 30 kw. 

elevation. The height of an antenna site above 
sea level. 

equalization, line. Treatment of a telephone or 
network line, in which the frequency re8i>onse is 
extended to suit broadcast purposes, 
equalizer. A network designed to change the audio- 
fre<iuency response of a circuit. Equalizers may 
be inserted to give a certain cut-off point to 
improve noise rejection, or to extend the normal 
response characteristics of a line, 
field strength. The strength of a radio wave, ex¬ 
pressed as voltage stress produced in space by 
the wave’s electric field; usually expressed in 
microvolts or millivolts (per meter), 
folded doublet. A doublet type of receiving an¬ 
tenna whose elements have been doubled back on 
themselves to form an effective loop, 
frequency deviation. Frequency swing, or amount 
of departure from the resting frequency with 
modulation. 

frequency deviation range. 150 kc maximum (T.j 
kc each side of center frequency!. The 25-kc pur- 
tion at each extreme edge of the range is used 
only as a guard frequency. 

frequency dividers. Stages of radio-frequency 
amplifiers, used to divide and compare the fre¬ 
quencies of the modulated oscillator and a cry.-^- 
tal standard. The difference voltage is applied to 
a motor control system to correct for drift. 

frequency modulation (FM). A system of radio 
broadcasting in which modulation is accompIUhe4l 
by varying the carrier frequency width, while the 
currier amplitude remains constant. Rand width 
of FM channels is 200 kc; maximum frequency 
swing is 75 kc each side of center. 

frequency monitor. An electronic instrument em¬ 
ployed at the transmitter to indicate departure. 

(Continued on page 49) 
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A MODERN HIGH-POWER FM TRANSMITTER 



'__ ^ __ - /■ 

illiam H. Pitkin, the chief engineer of New York City's Municipal Broadcasting Syst 
ikes an adiustment on Station WNYC-FM’s new Western Electric 10-kilowatt transmit 
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A GREAT 


NEW... 



FIRST! 


Sensational TRANSVISION Development now offers 
LARGE-IMAGE DIRECT-VIEW TELEVISION at low cost! 


V 



BIGGEST VALUE in TELEVISION! 

Model 10BL TELEVISION KIT with FM Rodio 
• • • Feotures Beautiful CABINET with BUILT-IN 
LENS . • • Gives LARGE 120 Sq. In. Picture. 


RotO^piCtUtC effect: Pirlurc “rolatps”, giving ihf 
appeiiraiict* itf inMiig in furii.- anil rlearly visilile tritiii 
eviTv angle! 10" Elei-tniiiiagnetic lJireel»vie\\ 

Pirhire 'J'liho. 


Fealiires iie>v>type rahinet hiiill>in lens wliirii 

niagnilie.-. rlarilit^ atnl heiphleii? nnitra^l ol llie pir* 
tiire. Tile l«*iis aUo ereale?- the elTeet ol apparent rota¬ 
tion of the pirlure, ao that whtMi the observer iiioMS. 
the pietiire alill .^ei'iiis to he in focus and elearl> 
viaihle from any angle. 

ECONOMICAL KIT, EASY TO ASSEMBLE. 

In point ol value, this Television Kit provide> the 
opportunity of attpiiring a I.AH(^I>IM AI.E tllreet-view 
television set at a I LOW also ver> «‘eo- 

iioinieal from a liihe replacement angle. This model is 
available in KIT TOi{\l. f<»r eas> assimihly: no tech¬ 
nical knowledge rt'ipiired. Simple step-hy-siep instruc¬ 
tion < are included. Sore.s as nittrh as 50^r over the cost 
of receirer.s ivith similar picture mafinitiale. 

TECHNICAL OATA: Model IhUL uses a lO" Elec 
tro-magnelir Direct-view Picture Tube; has complete 
F.M. Ratlio whit h comes completely factory-wired; re¬ 
ceives all channels in any area: supplied complete with antenna and lead-in wire. The EEiNS is I.V' x 11". giving a piclnie size 
of approx. Ill" X 12" or 1211 sq. in.; the highly-styled cabinet measures 26" wi<le x 17'" high x 19" deep, a^ailalde 
lingany. Wulniit or Kloiiili* linirhes. 


MODEL 10BL 


PRICES! Traiisvision MOUKl. lOltL T<-lei’isi<m Kil. with FM, 1(1" Inl.e, rahinol with Itnili-in lens, iinleiiiia. 60 ft. Iea<l-iii 

. List $359.00 

MODhL l2nL, same as lOlfl. except that it uses 12" tiilie, giviiii: pieliire area of 130 sq. in. List $389.00 




MODEL 7BL 


SCOOP! New revolutionory MODEL 7BL Television Kit 
with speciolly designed CABINET with BUILT-IN LENS. 

Uses 7" Electro.-tattc Picture Tube 
(^ives !>() siiuan* inch picture of superior (piality 
TKATI RES: Though it has a 7" tube, the effect is efpii\aleiit to a 
Id" s«*l because the built-in lens magnifies the picture. Also picture 
Iterfttriiiance is superior because the lens clarifies and heightens 
contrast t»f the image. Picture "’rotate.-” apparently, as the nh.^erver 
nmves, giving the effect of always facing the ob.server. This is effective 
to a very wide angle. Pre-tuned for 5 channels. 

PRICE: including cabinet with built-in lens, antenna, 60 ft. of lead-in 

Net $189.00 

TRANSVISION ''SERVICE NOTES" 

77ie Key to .S/irre,s.s/i// Television Servicittfi 

Transvision's ‘^Service Notes*' is a compilation of confidential Tele¬ 
vision Notes and Information, the product of experience with over 
20.000 television receivers, now m.ide available to the public. 

The "Service Notes*’ is a most valuable compilation of instructions 
and data on Magnetic and Electrostatic Television Receivers. Though 
compiled in the course of servicing Transvision Kits, the informa¬ 
tion is applicable to any type of television receiver. 

^’SERVICE NOTES'* is complete with photographs and diagrams. 

The information is worth a small fortune. The cost is low. LIST $2.95 

All prices 5% higher west of MisMsippi; all prices fair froded. 


For furfher informotion see your distributor, or write to: 


TRANSVISION INC., d....rc. N E W R O C H E L L E, N. Y. 




JUNE, 1948 
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Four bands,in- 
cfuding broad 
cast (195.9 
KC) . Cfrcu 
six.tub* super* 
heterodyne with mechanical band change. Pow¬ 
ered from seif.contained 24 V. DC dynamotor. 

The sets are complete with tubes, mounting 
rack and remote controls. No cables or plugs. 

ARC-4 TRANSMITTER & REC. 


Operates on any of its 4 predetermined crystal 
controlled frequencies in the range of 140 MC. 
Complete with tubes, remote control, function 
box. shock rnounting base and connecting 
plugs. This unit is ideal for amateur UHF or 
mobile telephone. Operates from self.con- 
tafned 24 V. DC dynamotor. 

TELRAD 18-A 
FREQUENCY STANDARD 

Checks signals in the range of 100 Kc. to 45 
Me. with a high degree of accuracy. Seif.con. 
tained power supply is IIO, 130, 150, 220. and 
250 V, 25.60 cycle^ AO. Complete with tubes 
dual crystal, and instruction book qc 

Brand new. Price . 


T-17-B Corbon 
Handmike 


HEADPHONE 

CORD 


Microphones 

.95e 

EXTENSION 

.50c 

WILLARD LEAD ACID CELLS 

6 V. (dry chad.) $3.00 

6 V. (in metal carrying case, dry chgd.) $4.00 
(Odd electrolyte, specific gravity l.26j^drug. 
store). 

Art 13 Control Head With 
Connecting Plug ^2 50 

DYNAMOTOR MODULATOR 


UNIT 


$1.95 


Antenna Reloy Unit $1.25 

INTERPHONE AMPLIFIER 

$1.95 

All Prices F, O. B. Indianapolis 

^■1 TERMS: CASH WITH ORDER 


War Surplus Bargains 


NAVYCRV.46151 AIRCRAFT 
RADIO RECEIVER 


INCLUDING 

CASE 

$19$o 


AMERICAN SURPLUS 
PRODUCTS CO. 

517 N CAPITOL AVE 
INOIANAPOLIS. INO 


Tccliiiotcs 


i . . . . I.F. TRANSFORMER REPAIRS 
] I.f. traiisformer.s in some older receiv¬ 
ers have special trimmer assemblies and 
are therefore difficult to replace. If a 
coil in one of these transformers be¬ 
comes defective, and it is impossible to 
obtain a replacement transformer, here 
is an easy way to repair the unit. 

Measure the* space between the two 
windings, and cut through the core piece 
just below’ the top coil. Then remove 
the bottom coil of a standard i.f. trans¬ 
former of the same frequency, also by 
cutting through the core. 

Roll a piece of thin cardboard and 
use it as a dowel to fit the two coils to¬ 
gether. Make sure the spacing between 
the coils is the same as before. A little 
cement on the joint completes the re¬ 
pair. 

Albert Loisch, 

Pa, 

.... TUBE REPLACEMENT 

If a 2\\*3 half-wave rectifier is not 
available to replace a defective one, an 
OZ4 can be used in its place. Merely 
connect the two ()Z4 plate i)ins together 
at the socket and plug in the tube. 

Peter Casella, 
Xeiv Orlmm, La, 

.... CHEVROLET MODEL 985538 

A replacement was unobtainable for 
the defective antenna coil in this set, 
and substitute antenna coils did not give 
good results. I finally used a 4-pie, 2.5- 
mh r.f. choke with a lead to the 6SA7 
grid tapped off between the first and 
second pies from one end. The lead from 
the upper three pies w’ent to the an¬ 
tenna and the other lead to the a.v.c. 

The set then played perfc*ctly with a 
66 -inch auto antenna. 

Paul Stanley, 
Chataivorthy Ga, 

.... RECORD CHANGERS 

A frequent cum])laint on several 
makes of automatic record changers is 
that the turntable slows down after 
playing two or three records. This 
trouble can be eliminated on most fric- 
tion-diive-type changers by applying a 
General Cement Resin Stick to the in¬ 
side rim of the turntable. 

Lyman E. Gray, 
Alexandria^ La, 

.... AUTOMATIC MODEL 640 

In these models a loud hum which is 
not caused by defective filter condensers 
and which cannot be controlled by the 
volume control, is often the fault of an 
excessively long volume control ground 
lead. If the size of the filter resistor is 
changed to 2,000 ohms at 2 w’atts, hum 
will also decrease appreciably with 
practically no change in performance. 

Arthur L. Johnson, 
Hutchinson^ Kansas 

.... RCA MODEL 1X2 

If the set is very weak or is suddenly 
reduced in volume, but the tubes test 
, good, check the a.v.c. filter condenser. 
I Replacing this condenser with a new one 
I usually clears up the trouble. 

William Porter, 

I Lafayette, Indiana 


. . . . PHILCO MODEL 18 

The oscillator in this set sometimes 
operated intermittently. A complete 
check of the oscillator revealed a high- 
resistance short across the oscillator 
coil. Coil replacement was the cure. 

William Porter, 
Lafayette, Indiana 


, . , , OVERHEATED RESISTORS 

When a shorted bypass condenser is 
replaced, also change the dropping re¬ 
sistor through which the current was 
drawn. The resistor has usually been 
oveiheated sufficiently to cause it to 
change its value considerably. 

Henry Van Zuyen, 
Hanford, Calif, 


, , , , CROSLEY MODEL 86CR 

The molded wire-wound filter resistor 
betw’een the two filter condensers is fre¬ 
quently found to be ojien. Substitution 
of a good-quality, lO-watt unit cures the 
trouble permanently. 

William Porter, 
Lafayette, Indiana 

. . . . MAJESTIC MODEL 460 

If the rtveiver oscillates and squeals 
but all the voltages aie correct, check 
the main filter condensers. In some eases 
these condensers may lose enough ca¬ 
pacitance to cause oscillation long be¬ 
fore any hum can be noticed. 

William B. Thorne, 

St, John, X,B,, Canada 

. . . . CROSLEY MODEL I46C5 

Noise heard when the r.f. tube is 
tapped and which is not due to a bad 
tube is usually caused by a defective 
.001-pf screen bypass condenser. Re¬ 
place the condenser with a ceramic-type 
condenser, and check the stage for any 
possible misalignment which may have 
occurred during servicing. 

Arthur L. Johnson, 
Hutchinson, Kansas 


, , , , STEWART-WARNER MODEL 51TI46 

A frequent complaint on these sets is 
an intermittent drop in over-all sensi¬ 
tivity, resulting in only local stations 
being heard. The trouble is due to in¬ 
creased resistance of the soldered ter¬ 
minals of the secondary of the first i.f. 
transformer inside the .shield can. Re- 
solder the connections or replace the 
transformer. 

Arthur L. Johnson, 

Hutchinson, Kansas 

. . . . PHILCO 38—116 CODE 125 

A common complaint on this model is 
a broken dial support. The dial is 
mounted on its axis by a single strip of 
celluloid which often breaks. The dial 
will then not turn with the tuning con¬ 
denser. Repair by cementing 4 pieces of 
clear celluloid around the rear of the 
dial with transparent cement. If care¬ 
fully done, the repair cannot be seen 
from the front of the cabinet. 

D. L. Fuqua 
Fairfield, Iowa 
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F.M. ond Television 


New 1948 Manual 


>i4M<1948 <2/f^ F.M. MantiaU 

BIGGEST BARGAIN IN RADIO DIAGRAMS 

Make these two new niaminoth volumes your money¬ 
saving source for data on all recently released receivers. 
Learn about modern circuit developments, be ready to 
repair any new radio no matter how complex. You pay 
only $2 for each of these large manuals. With these two 
volumes on your workbench there is nothing else to 
buy, nothing else to pay—a whole year of radio dia¬ 
grams and service data yours for a couple of dollars 
total. Again Supreme Publications beats all competition 
and gives radio servicemen greatest bargains in service 
information. Other volumes for previous years described 
below. No-risk examination granted to servicemen. 







Use this new Rinnl manual of 
factory instructions for troiible- 
shootiin;, repairing:, and ali»rn- 
ment of any 1947-1948 T.M. and 
Television set. F!ver> popular 
make, includimr new F.M. tuners, 
\M-FM combinations, and all 
types of Udevii^ioii i-eceivers. De¬ 
tail cireiiit dinirrams. theory of 
operation, test hints, alignment 
data, including both meter and 
oseilIoscoi>e nietho<1s. This is the 
ntateiiiil you nee»l to fix any 
modern F.M. or Television set. 
Don't turn this pt*ofttable work 
away for lack of knowledge and 
information. Use this newest 
Supreme manual to save time 
and money on your very next 
F.M. jcih. Data presented on 102 
large pages, S’/jxl I in. 

Stuidy, manual-style 5 

binding. ,Just pub¬ 
lished. Special price. . i 


lie prepare*! to repair <|uickly 
all new 1918 receivers. In this big 
single volume you have clearly- 
printe<l, large schematics, needed 
alignment data, replacement parts 
lists, voltage values, and informa¬ 
tion on stage gain, location of 
trimmers, anil dial stringing, for 
almost all recently released seta. 
Makes toiighe.st jobs amazingly 
easy. Find faults in a jilfy. 
Sp<^-up all repairs. The time 
saved on your next Job will pay 
the $2 bargain price for the 
Complete manual—after that you 
use it FREE. A worthy com¬ 
panion to the 7 previous volumes 
used hy over 120,000 shrewd radio 
servicemen. New manual covers 
models of 42 different maiiufac- 
lurers. Giant size: 

102 pages S4 
index. Manual-style 
binding. Price, only. . 


Most-often 

1947 

RADIO 

diagrams 




Models Made by: 

K.C.A., Zeiiitii, 
Philfo, Seiiis, Fudii, 
Eiiit>rsoii, Heliiioiit, 
Delrola, Crosley, 
G.E., W estiii^house, 
Arvin, Majestic, 
Si e wa r t-Wa r rie r, 
A <1 III i r a 1, Delco, 
Si ! i>iii lierp-Carlson, 
WariJs. W o.'l’ii Auto, 
Spartoii, Motorola, 
ffiid many others. 


FIND ALL RADIO FAULTS DOUBLE-QUICK 

You can speed-up and simplify radio repairs with 
SUPREJME PUBLICATIONS Manuals. Service all radios 
faster, better, easier, save time and money, use these 
most-often-needed diagram manual.s to get ahead, earn 
more per hour. For the remarkable bargain price (only 
$2 for most volumes) you are assured of having in \our 
shoj) and on the job, needed diagrams and other essen¬ 
tial repair data on 4 out of 5 sets you will ever service. 
E\ery popular radio of all makes from old-timers to new 
1948 sets, including F.M. and Television, is covered. 
Clearly printed circuits, parts lists, alignment data, and 
helpful service hints are the facts you need to improve 
your servicing ability. Save hours each day, 
every day, begin to earn more by making re¬ 
pairs in minutes instead of hours. Let these 
manuals furnish you with diagrams for 80% 
of all sets. There is no need to spend large 
sums for bulky, space-wasting manuals, or to 
buy additional drawings every few weeks; be 
wise, use SUPREME Manuals to get the most 
in diagrams and service data for the smallest 
cost. Act today and be money ahead with 
Supreme Publications. 


Use coupon to order manuals for examination 

Include all popular gets from 1926 to 1948. ^ 

Record Changers Manuals tr! 


Post-Wor Models 

Service expertly all modem (1945-1948) 
record changers. Jusi. follow siinpUlied 
factory lost ructions to mako needed ad¬ 
justments and repairs. Hundreds of photo¬ 
graphs and exploded views. Large size: 
814 X 11 Indies. 144 fact-filled pages. 
Price only $1.50, postpaid. 


Pre-Wor Models 


Select Supreme Diagrain .Manuals and iltcord Hianger ihxiks you i*anl to examine. 
Send the eonv<*nlonl no-rl.sk trial coupon. Use the manuals In your own home or 
shop for 10 days ;it our risk. Deride fur yourself that Supreme Publications are the 
greatest values in service data. You must be completely satisfied, or return manuals 
and receive your money back. 

NO RISK TRIAl'oRDER "coupon 


tlionsiiids of pre-war (before 1942)** auto^| SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL 

matlc record changers, muniiol units. p|rk | » » 

ups. wireless oscillators, lerordcri. and, 
eonibinatlons. Hundreds of mor-lianieal und' 
eleetrical diagrams. 128 large pages; size* 

8*/4 X ll inchef. Price, only SI.50. ■ 


Ship the follow’inK manuals on trial under your 
guarantee of satisfaction or money-back. 


See Your Radio Jobber or Send Coupon 


Supreme Puhlications 


PUBLISHERS OF RADIO BOOKS, MANUALS. AND DIAGRAMS ^ 


Q New F.M, and Television Manual., $2.00 

Q Post-War Record Changers. 1.50 

D Pre-War Record Players & Recorders 1.50 

□ I am enclosinir $.send postpaid. 

□ Send C.O.D. I am enclosing $. deposit. 


□ 1948 

□ 1947 

□ 1946 

□ 1942 

□ 1941 

□ 1940 

□ 19.19 
O 1926-1918 — $2.50 


PRICED 
AT ONLY 

*2 

EACH 


Name: 


9 South Kedzie Ave. 




Chicago 12. Illinois 


I 
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HEATHKIT SERV.ICE INSTWy*"! 


HEATHKIT 

SIGNAL GENERATOR KIT 


Ev«ry $hop n**d» o good signal gono. 
rotor. Tho Heothkit fulfils evory servicing 
need, fundomentols from 1$0 K<. to 30 
megocydes with strong harmonics over 
100 megocycles covering the new tele¬ 
vision and FM bands. 110 V 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
os RF oscillotor and oudio amplifier. 
Complete hit has every part necessary 
and detailed blueprints and instructions 
enoble the builder to assemble it in a 
few hours. Large easy to read calibra. 
tion. Convenient siie 9" x 6" x 4%". 
Weight 4 V 3 pounds. 



NOTHING tiSB 
TO BUY 


HEATHKIT SINE AND SQUARE WAVE 

' AUDIO GENERATOR KIT 






0^ • 



0 UJ 


The ideol instrument for checking audio 
omplifiers, television response, distortion, 
etc. Supplies excellent sine wove 20 cycles 
to 20,000 cycles and in oddition supplies 
Square wove over some ronge. Extremely 
low distortion, less thon 1%, large coli- 
broted dial, beautiful 2 color panel, 1% 
precision colibroting resistors, 110 V 60 
cycle power tronsformer, 5 tubes, detailed 
blueprints and instructions. R.C. type cir¬ 
cuit with excellent stability. Shipping 
weight 15 pounds. 


$34.50 

NOTHfNG CLSf 
ro BUY 

\ 

HEATHKIT SIGNAL TRACER KIT 



$19.50 


NOTHING FL5E 
TO BUY 



$14.95 

NOTHING ELSE 
TO BUY 


Reduces service time and greatly in. 
creases profits of any service shop. 
Uses crystol diode to follow signal from 
antenna to speaker. Locates faults im. 
mediately. Internal amplifier available 
for speaker testing and internol speaker 
ovoilable for amplifier testing. Connec. 
tion for VTVM on panel allows visuol 
tracing and gain measurements. Also 
tests phonograph pickups, microphones, 
PA systems, etc. Frequency range to 200 
Me. Complete ready to ossemble. 110 V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
ponel, all ather parts. Easy to assemble, 
detailed blueprints and instructions. 

Small portable 9" x 6'' x 4%", Wt, 

6 pounds. Ideal for taking on service 
colls. Complete your service shop with 
this instrument. 

\ 

HEATHKIT HIGH FIDELITY 

AMPLIFIER KIT 

Build this high fidelity amplifier and 
save two-thirds of the cost Posh pull 
output using 1619 tubes (militory type 
6L6's), two amplifier stages using a 
duol triode (6SN7), and a phose in¬ 
verter give this amplifier a linear reproduction 
equol to omplifiers selling for ten times this 
price. Every part supplied; punched and formed 
chossis, transformers (including quality output 
to 3-8-lS ohm voice coil), tubes, controls, and 
comfilete instructions. Add postage for 20 lbs. 

12" PM speakers for above. .$6.9S 

_ 


toborafories-^Service Shops, Hobbyists. 


NEW 1948 HEATHKIT 5 INCH 

OSCILLOSCOPE KIT 

A necessity for the newer servicing technique 
fn FM and television ot o price you con afford. 
The Heothkit is complete, beautiful two color 
panel, all metol ports punched, formed, and 
plated and every port supplied. A pleosont 
evening's work and you hove the most inter¬ 
esting piece of loborotory equipment available. 

Check the features — large 5" 58Pl tube, 
compensoted verticol and horizontal omplifiers 
using 65J7's, 15 volts to 30 M cycle sweep 
generator using 884 gas triode, 110 V 60 cycle 
power tronsformer gives 1100 volts negative 
and 3S0 volts positive. 

Convenient size 8 V 3 " x 13" high 17" deep, 
weight only 26 pounds. 

All controls on front ponel with test volloge 
and ext. Syn post. Complete with oil tubes ond 
detailed instructions. Shipping weight 35 lbs. 

Order todoy while surplus tubes moke thf 
price possible. 

NEW 

HEATHKIT VACUUM TUBE 

VOLTMETER KIT 



$39.50 

NOTHING ELSE 
TO BUY 


The most esscntiol tool o rodio man Con have, now 
within the reoch of hit pocketbooh. The Heothkit VTVM 
is equal in quolity to instruments selling for $75.00 or 
more. Feotures 500 microomp meter, tronsformer 
power supply, 1% gloss enclosed divider resistors, 
ceramic selector switches, 11 megohms input resis- 
lonce, linear AC ond DC scale, electronic AC reading 
RMS. Circuit uses 6SN7 in bolonCcd bridge circuit, o 
6H6 os AC rectifier ond 6X5 os transformer power 
supply rectifier. Included is means of colibroting 
without standards. Averoge assembly time less thon 
four pleasant hours, ond you hove tho most useful 
test instrument you will ever Own. Ronges 0-3, 30, 100, 
300, 1000 volts AC or DC. Ohmmelcr has ronges of 
scole times 1, 100, 1000, 10M and 1 megohm, giving 
ronge .1 ohm to 1000 megohms. Complete with 
detoiled instructions. Add postoge for 8 lbs. 

HEATHKIT 

CONDENSER CHECKER KIT 

A (ond.nM, ch.ck.r onyon. <an offord 
to own. Measures copocity and leokoge 
from .00001 to 100 MFD on calibrated 
scoles with test voltage up to 500 volts. 

No need for tobies or multipliers. Leads 
rcsistonce 500 ohms to 2 megohms. 110V 
60 cycle tronsformer operated complete 
with rectifier and magic eye indicator 
tubes. 

Easy quick assembly with clear detailed 
blueprints and instructions. Small con¬ 
venient size 9" X 6" X 4%". Weight 4 
pounds. This is one of the handiest in¬ 
struments in any service shop. 



$24.5G 

NOTHING ELSE ^ 

[to buy 



$19.50 


NOTHING ELSE 
TO BUY 


A WORD ABOUT HEATHKIT INSTRUMENTS 

All Heothkit service instruments ore supplied complete in every 
way — grey crockle cabinets, 2 color colibroted panels, oil tubes, 
test leads (where required) etc. All ore 110 V transformer operated. 
Calibrations ore complete and exact, 1% precision resistors ore 
supplied where needed. 

Heoth engineers ore ready to assist and advise. 

Heothkits ore sold direct to customer, order from this od. All ore 
guaranteed. 





D f PT. 


8 E N T O N H A R B O R 4 MICHIGAN, 
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GLOSSARY OF FM TERMS 

(Continued from page 44) 


in cycles, from the assigned center frequency. 

frequency multipliers. Stages of radio-frequency 
amplifiers operated as doublers, triplera, etc., to 
provide the required order of multiplication. In 
FM transmitters the frequency is multiplied many 
times before it reaches the final stage, 
frequency shift. The departure of a wa^vc from 
its assigned frequency. 

full license. Final authority to operate a com¬ 
mercial FM station. Issued after station has 
operated satisfactorily on CP (construction per¬ 
mit) and has met all requirements as to field- 
strength measurements, proof-of-performanco 
testa, program commitments, ete. 

ghosts. Secondary wav^ reflections which reach 
the receiving antenna oat of phase with the 
initial wave. Ghosts are the result of reflections 
from the ionosphere, or from hills, apartment 
buildings, or other structures, and are more 
prevalent in low spots or areas of low signal 
strength. In FM, the result may be garbled, 
distorted reception. 

ground wave. The part of a radio wave w’hich de¬ 
pends entirely on conductivity of the earth’s sur-. 
face, and reflection from it, for propagation, The 
ground wave is composed of a surface wave and a 
space wave. The space wave is subdivided into a 
direct wave hnd a ground-reflected wave. 

groand-reflected wave. The component part of a 
space wave wliich is radiated from the transmit¬ 
ting antonna and reflected from the earth’s sur¬ 
face to the receiving antenna. 

grounded-grid amplifier. A radio-fr^uency am> 
plifier (final stage) in w'hich the grid circuit is 
at ground potential, the input and output reso^^. 
nant circuits being provided by filament and 
Plate, respectively. 

guard band. The 25-kc band width at the extreme 
ends of each FM channel, used solely to prevent 
interference to adjacent channels, 
harmonics. Even or odd multiples of the funda¬ 
mental wave frequency. 

high fidelity. The faithful and exact transmis* 
sion or reproduction of audio-frequency signals. 

image response. Tendency of a receiver to pick 
up spurious frequencies equal to twice the i.f. 
frc<iuency Plus or minus the radiq frequency. 
Images arc eliminated by adding an r.f. stage or 
otherwise increasing selectivity, 
indirect frequency modulation. See Phase Modu¬ 
lation. 

interference, adjacent channel. Cross-modulation 
effects produced when two signals of near-equal 
strength are assigned to channels adjacent to 
each other. Effects are much more pronounced in 
AM than in FM systems. 

interim operation. The period during which sta¬ 
tion operation is maintained on low iK>vver, pend¬ 
ing installation of the regular transmi^r or 
antenna system. 

ionosphere, (formerly known as the Kennelly- 
Heaviside layer). Ionized layers of gases existing 
in the upper parts of the earth’s atmosphere, 
usually at heights between 30 and 250 miles. 
Radio waves striking 'these layers are reflected, 
the amount of reflection depending on layer 
height, wave frequency, degree of ionization, and 
other factors. 

ionosphere storms. DistuVbances in the lono* 
sphere which seriously affect radio transmission 
above 500 kc. These disturbances are closely 
linked to the 11-year sun-spot cycle; their ap¬ 
pearance can result in unpredictable behavior, 
even at FM frequencies. 

Kennelly-Heaviside layer. See Ionosphere. 

limiter. Last i.f. stage or stages of a receiver; ar¬ 
ranged to overload so that plate current is satur¬ 
ated and cut off on alternate half-cycles. This 
action removes amplitude variations ai>d leaves 
only the frequency-modulated component of the 
signal. In phase-modulated FM transmitters, a 
limiter is employed to remove residual amplitude 
fluctuations. 

linearity. The ability of a system (r.f. or a.f.) 
to maintain an output voltage or percentage in 
direct proportion to the input voltage. 

line-of-sight. The approximate distance to the 
horizon, or about 80 to 50 miles; formerly sup¬ 
posed to be the limiting factor for FM transmis¬ 
sions. Actual range approaches two or more hori¬ 
zons, due to reflection and refraction character¬ 
istics of the earth’s surface. 

marker frequencies. Frequencies produced by a 
signal generator to identify frequency deviation 
limits and to' measure discriminator response in 
receivers. Used in conjunction with an oscillo¬ 
scope to obtain visual Patterns. 

modulation. Act of applying audio frequencies to 
a radio-frequency wave. 

modulation index. The frequency swing (fre¬ 
quency deviation) divided by the audio frequency. 
The index varies directly with the audio-frequency 

JONE, 1948 





A MUST 
FOR FM 
& TELEVISION 
SERVICE 
SHOPS! 


Her«*t 9r«at n«ws for FM and TV Servico ShopsI A new, top 
quollty Swoop fignal gonerator—product of a monufacturor with 
vast resourcos, advanced onglneerlng *'know-how", and war¬ 
time experience In producing test equipment. DIRECT FROM THE 
FACTORY—at a phenomenally low pricel 


OENERAL INFORMATION 


FRONT FANEL CONTROLS 

• SwNp width 500 KC to 
epprfi. 10 MC 

• f hosing control 

• Tuning Mrnhr control 10 to 
1 ratio 

• Solocio twitch FM—nr—CAt 

• RF Output control 

• 60 cycio horizontol swoop 
output 

• Amphonol RF output thloldld 
Connoefor 


FREQUENCT RANGE 
3 BANOS 

(No band switching 
rocessary) 

(2 to 227 Megocyclot) 

• 2-77 UC 

• 40-154 MC 
•151-227 UC 

• Colibrolion ond reforonu 
scototi 

• Olof tcofo tongth 


TUBE LINEUF 

• 6C4—Fixod froquoncy 
modulottd oscillolor 

• 6C4—Continuously 
Variobto boot f»quonc]f 
oscitlotor 

• 6C4—Ulxtr—Cafhodf 
followor output tube 

• 5YJ—Rictifior tubo 


• High froquoncy Intulatloa 
throughout 

• Moxlmum output 
500.000 U/V 

• fowor roquirod 105-125 
Volt 50-60 AC 35 Wolls 

• Powor lino filtor buitt Iti 

• Spociol Midlino capacity 
tuning condonsor 

• Pilot light tint indicator) 

• Cooerotor output con bs 
utod oithor froquoncy 
modulated or pun RF 





RADIATION LOOP AND 
ALIGNMENT WAND 

Frortdel looiO coupling. 
Chockt loop-oscillator 
tracking, lacreaiea ef- 
ricUncy or r«c«l»#r*0 
allcnment or mlitrack¬ 
ing. Enables the aervlco 
ongtrtMr to make gain 
meaaurementa. Profet- 
Olonal appearance and 
reiulti. May be uaed on aorsignal e t»AE 
genei'ator. Completo with operating 
Initnictlons. ^ 


AM SIGNAL GENERATOR 


8 RF bands. Frequency coTerace lOOKC-75 MC. External modulation from 
40 to 30.000 cycles. Internal modulation at 440 cycles. Phaae ahifi audio 
oscillQfor and internal modulator. A.C. 105 to 120 volts. 50 to 60 cycles. 
Special Hammarlund irariable condenser: 3 step RF attenuator Continuously 
variable RF-AK attenuator control. Ultra stable two terminal RF oscillator. 
Pilot light line Indicator. Cathode follower output tube. Modulator poi 
centage continuously variable from front panel, internal or external. 0 ' 
100<%. Heavy lO-gauge steel cabinet. Complete with 4 (aland- 
ard brand) tiibea. Ampbenol eo-axial connecting cable, ground 
cable, operating instructions and guarantee. 


$3250 


FM FRONTENO 
Comptata with 3 tubes, 
iarluding Magic Ey^. 

88-108 MC. 

For ui« with 10.2 MC 
I.r.8., high Q res¬ 
onant tuned Ilnea. 
Heavy allvar overlay 
on Itaei and con- 
taetcre. Hlgb fre¬ 
quency Inaulatlon 
throughout l-RF 
atage. detector, and 
oscillator. Large 7" 
allderule dial. Chassis 
floated, oon-mlcrophonlc. 


BACKED BY EGA WITH R.M.A. GUARANTEE. FOR PROMPT pELlVERY, RUSH YOUR ORDER 
TODAY TO DEPT. RC-6. 20% DEPOSIT WITH ORDER REQUIRED. F.O.B. NEW YORK CITY, 


ELECTRONIC CORPORATION OF AMERICA 

353 WEST 48lh STREET . NEW YORK 19 N. Y. • PHOnE: CIRCIE 6-1985 


WRITE FDR ECA CIRCULAR ON PARTS AND ADDITIONAL EQUIPMENT. 
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FM COIL & CONDENSER 
KIT 

Desi$;ned for operation on 88- 
108 MC (new band), contains 2 
IF transformers, 1 Limiter 
Transformer. 1 Discriminator 
Transformer, 1 RF coil, 1 
Variable condenser. Schematic 
and wiring instructions. Excel¬ 
lent for schools, experimenters 
and Radio Hobbyists. 

Price only . 


CONDENSER KIT 

50 Paper Tubular Condensers. 
Values from .002 mfd to .1 mfd. 
400 V. DC to 600 V. DC. 

Only $1.95 

RESISTOR laf 

100 Carbon Resistors, % Watt., 
RMA color-coded. Values from 
120 ohms to 2.2 megohms $1.50 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
roa NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT ts the ONLY COMPLETE KIT 
OperiUcs on 110-1^ volts AC/DC. Contains everything you need. iDstruc- 
Uoii Book, Metal Chassis, Tubes, Condensers. Beslstors and all other nec- 
wsary radio Parts. The 36-pafio Instruction Book written by export ridio 
Instructors and engineers teaches you to build radios In a Professional man. 

The first circuit buMt is a simple one-tube detector receiver. Each suc- 
ceetl n« circuit incorporates new arrangements of detectors. BF and AF 
amplifiers. This kit is excellent for learning tlie principles of receiver, 
transmitter and amplifier design. It is used in many radio schools and 
^lU-gfs Ail of the commonly-used detectors artf used.* Including diode, grid 
leak, plate and infinite*Impedance. The transmitters are designed with 
Bartley and Armstrong oecillators, using screen-grid and control-grid modu- 
latioti. Both vacuum tube and xelenlum rectification are employed in these 
circuits. The circuits are deslgUetl to provide excellent performances. Alto- 
getiwr fifto<^ circuits are constructed, including H receivers. 1 audio 
amplifier, and 3 transmitters. 'Hie sets start with simple circuits of 1 tube 
Wus rectifier, gradually grow more complex, and finish with several example# 
of radio sets using three tubes plus rectifier. 

PROGRESSIVE RADIO KIT. ONLY $14.75 

SPECIAL FREE 0FFEW~ 

D free with Mch ProgrMsIv, 

Radio KIL PLUS FREE membership in Progressive Radio Club. Entitles 
you to free expert advice and consultation service with licensed radio 
technicians. Write for further Information or ORDER your KIT NOW I 


wiggS-^AMPLIFIER KIT ns? 


10-10 MFD. 450 W.V. DC Elec 
trolytic CoodeneerB . 65c 


20-20 MFD. 150 W.V. DC Elec- 
trolytic Condenaers ..... 30c 


40-40 MFD. 150 W.V. DC Elec- 

troly tic Condena erB . . _ ... 4 5c 
Antenna ,tnd RF Coil Set 
(Broadcast Band) . 59c 


6” Alnico Slug Speaker.. $1.69 


Selenium Rec tifiers . 79c 

Midget Soldering Iron 35 Watts 
110/120 yolta UL approved 69c 


55 Watt Soldering Iron UL ap- 

proved . $1.90 


75 Watt Soldering Iron UL ap< 

proved . 12,40 

Long Nose Pliers and Cut¬ 
ters . $1.45 


PROGRESSIVE RADIO 
TOOL KIT 

contains 75 Watt 110/120 Volt 
soldering Iron, long nose pliers 
& cutters, screwdriver, insulat- 
ed alignment tool . $3.25 



HIGH FIDELITY. HUMLESS. AMPLIFIER. 

SEVEN TUBE PERFORMANCE 
This newest Progressive KU will enable you 
lo build a newly-designed, high fidelity, 
humless amplifier. 

BeauUful aluminum custom-punched chassis, 
etched tone and volume control plates. 

^signed by former Western Electric engineer. 

tuner, microphone. 

pnono^rapt), wire and instantaneous recortJers 

cennwtin, thtni to the ProgrcMlro 

Ampiiner by means of a contact mike. 

51^-” ^ modified to match tho GE reluctance pick-up. 

Separate mtke and phono Input. Regulated power supply maintains con- 
Bant voltage supply. DC heater supply, whether amplifier is used on 

by eliminating cathode-heater leakage 
hum. ^ntalns degenerative feedback for Improved frequency resnonse 
balanc^ Dhaso In^slon and push-pull beam power output Every stage 
to Improve low-frequency response and to Prevent* 
motw-booting. Tone and volume controls completely variable. 

^ven-tubc performance. tJses 2 selenium rectifiers, 2 beam power am- 
?n(lTVoHaw ;Slila‘lS^ub,“ * I twln-trlod. Pha.e Inverter, 

Progressive AMPLI FIER KIT (less Tube* and Speaker). only $15.75 

>-*2SL7. MISJ7. 


BUILD A 5 TUBE AMPLIFIER - - only $5.95 

Mdio parts, hD<*-up wire, solder and instructions. We can provide a 4'fnch 
«r '^tth minted output transformer to fit on'^chassls. priced 

at $1.95. Or use (his kit with your own speaker. It has 5 watts 
output, more than enoagh to drive a 12-Inch speaker ... .^nly $5.95 


eSPEY CUSTOM-BUILT AM 

1. AC Superhet AM.FIVI receiver. 7. 

2. Frequency Modulation Circuit. 


4. 4 dual purpose tube* olve 15 
tube performance. 

5. Automatic volumo control. 

6. Tull-range volume control. 


-FtW HIGH FIDELITY RECEIVERS-Modcl No. 7-BC 


Your Price S84.00 


High-ridclity AM-FM reception. 
Fult-range combination b a * «- 
treble tone control. 

13 w.Ttt (maximum) Push.Full 
Audio Output. 

10 inch PM speaker with Alnico 
V magnet. 

Indirectly Illuminated "slide- 
rule'* dial. 


A2. Loop an ten n.T for AM and Folded 
Dipole antenna for FM reception 
Buppfied. 

13. Provisions for external antennas. 

14. Wired for phonoormph operation. 

15. Licensed under RCA and Hazel- 
tine P.Ttent5. 

16. RMA listed. 


$25.00 deposit required with C.O.D. order* 


PI^OGRESSIVE ELECTRONICS C0.,Dept.RC-14 


WRITE .. 

cressive quan¬ 
tity PRICES 


BROOKLYN U, NEW YORK 


AH C.Q.O. Order* 
Shipped Collect, 


GLOSSARY OF FM TERMS 

(Continued from page 49) 

voltege (for given frequency), and inversely 
with the audio frequency (for a given audio volt¬ 
age). 1 he modulation index is large at low fre¬ 
quencies and small at high frequencies (i.e., for a 
maximum frequency deviation of 76 ke. an audio 
'vill have an index of 5; 
17&/151. 1,600 cycles produces an index of 60; 150 
cycles _ 600, etc.) For the highest audio fre¬ 
quency (15 kc), the modulation index is called the 
deviation ratio. 

nodes, nodal points. The points in an antenna 
system or transmission line where amplitude of 
a standing wave is zero. Points where the ampli- 
tude of a sending wave is at maximum are 
called anti nodes or loops. Antinodes appear mid¬ 
way between node points. 

peak shift, limiter. A shifting of the resonance 
lirniter input transformer, due to 
the loading effect of signals strong enough to 
cause grid current flow. 

phase distortion. The result of harmonics or 
multiples of range frequencies whose relative 


phase angles have changed during the process of 
modulation. 

Phase modulation. The indirect method of ob¬ 
taining frequency modulation. Consists of a crys¬ 
tal-controlled oscillator whose output is split into 
two paths, one containing a 90-dcgrco phase- 
shifting network and the other a balanced modu¬ 
lator. A series of multipliers are used to increase 
both frequency and modulation index to the 
proper values. Phase modulation was the method 
first employed by Major Armstrong, 
polarization, horizontal. Orientation of a trans¬ 
mitted wave so that its lines of force (electric 
field) are parallel to the ground. FM antennas 
are horizontally polarized, since this method gives 
improved noise rejection. 

polarization, vertical. Wave orientation bo that 
the electric field is Perpendicular to the ground. 
(Elliptical polarization is a combination of ver¬ 
tical and horizontal fields ; a certain amount may 
be said to be present in either plane.) 

pre-emphasis. Deliberate transmitter equalization 
to increase voltages of high audio frequencies 
beyond their normal in order to improve the 
signal-to-noisc ratio and to bring the modula¬ 
tion index up to that of loW frequencies. 

pylon. A cylindrical transmitting antenna, hav¬ 


ing ah opening or slit extending full length on 
one side. 

ratio detector. A demodulator circuit which re¬ 
places both limiter and discriminator in FM re¬ 
ceivers. Popular especially in lower-priced sets, 
reactance modulator. A tube (or tubes) connected 
in shunt across the master oscillator plate tank. 
Application of audio voltage to the reactance 
grids varies the reactive plate current, causing 
the oscillator frequency to vary at an audio rate, 
reflection coefficient. The vector ratio of a re¬ 
flected ground wave to the original wave. Value 
depends on conductivity and dielectric constant 
of earth, frequency, and angle at which the wave 
strikes the earth. 

reflector. An antenna element somewhat greater 
than ^-wave length, mounted on a dipole an* 
tenna to improve signal pickup and increase re¬ 
jection to unwanted signals. 

response, response curve. Output variation (with 
frequency) of an amplifier i.e., an amplifier flat 
within ^ 2db <5ver the audio range is said to have 
good response. The response curve is plott^ 
graphically with the aid of a calibrated audio 
oscillator. 

service area, primary. The area in which recep¬ 
tion is satisfactory under all conditions. Minimum 
field strength for primary reception in rural 
areas is 50 microvolts for FM stations. Due to 
threshold noise and static, primary field strength 
for AM stations is required to be 10 times this 
value, or 500 microvolts. Urban (residential) 
field strength requirement for both services is 
2000 to 5000 microvolts. 

8er\-ice area, secondary. Area in which field 
strength falls below the values set for primary 
average. Reception is good under favorable con¬ 
ditions but poor under unfavorable conditions, 
shot effect. Noise introduced into a receiver 
through a variation in electron emission from 
the cathode, usually originating in the grid and 
plate circuits of the first tube. When static and 
outside noises are of no consequence, the noise 
within a receiver is governed by shot effect and 
thermal agitation. 

side bands. The frequencies which appear on each 
side of the center frequency as a result of modu¬ 
lation. Since these frequencies decrease in ampli¬ 
tude as their width increases, no side band inter¬ 
ference is likely outside the assigned channel, 
signal-to-noise ratio. Ratio of the desired signal 
to background or superimposed noise in a re¬ 
ceiver. The highest Possible ratio is obtained 
when the only noise Present in the receiver is 
that of thermal agitation in the input circuit. 

'^ky wave. The part of the transmitted wave 
which travels skyward and is (usually) reflected 
back to earth by the ionosphere. At ultra-high 
froquenci^ the sky wave is virtually unaffected 
by ionospheric reflections, and hence is not nor. 
many reflected to earth. 

space wave. The portion of the ground wave 
which is projected from the transmitting an¬ 
tenna toward the receiving antenna. It is de¬ 
pendent on two components, the direct wave and 
the ground-reflected wave. 

social temporary authority (STA). Authority 
given by the FCC to operate on a temporary 
basis while conditions of a regular CP are being 
met or completed. 

standing wave. The energy that exists at one or 
more points along a transmission line as the re¬ 
sult of mismatch or improper termination. The 
ratio of standing waves depends on the amount 
of mismatch and the resultant strength of the 
reflected portion of the initial wave, 
studio-transmitter link (STL). An ultra-high- 
frequency transmitter-receiver arrangement for 
connecting studio to transmitter where regular 
wire lines are undesirable or impractical. Since 
line-of-sight distances usually are involved, 
transmitter x>ower requirements are very small. 
Beam antennas are employed, 
suriace wave. That portion of the ground wave 
which travels along the surface of the earth. 
Propagation at FM frequencies depends on both 
the surface and space components of tho ground 
wave. 

thermal agitation. Noise generated by the ran¬ 
dom motion of electrons within a conductor; 
usually introduced into a receiver through the 
first tube. It is important that thermal noises be 
kept to an absolute minimum in FM receivers, 
turnstile. An antenna consisting of two half¬ 
wave sections crossed at right angles and fed 90 
degrees out of phase. A number of these radiat¬ 
ing sections may be stacked horizontally to in- 
crease antenna gain. Stacked sections are call^ 
bays* 

turnstile folded dipole. A receiving antenna com¬ 
posed of two folded dipole sections crossed as a 
turnstile and fed as such. High efliciency, with 
non-directional characteristics, is possible with 
this arrangement. 

wave guide. A hollow conducting tube used for 
transmission of ultra-high and micro-wave fre¬ 
quencies; employed in v.h.f. relay systems. 

Weir stabilizer. A frequency control system using 
a standard crystal oscillator, mixer, discriminator, 
and detector to compare the difference voltage 
between standard and carrier frequency and feed 
the result to a frequency-correcting feedback 
circuit. 


RADIO-CRAFT for 
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SENSATIONAL BARGAINS 

n WAR SURPLUS OPTICS 


ASSEMBLE YOUR OWN BINOCULARS! 



NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase 
becomes subject to 20% Federal Excise Tax. Be 
sure to a(M jamount covering tax to your remit¬ 
tance or your order cannot be fUled, 


Complete Optics! Complete Metal Parts 
Save More than Yt Regular Cost 

GOVT'S 7x50 BINOCULARS 

Here’s an unusual opportunity to secure a 
fine set of Binoculars at a substantial sav¬ 
ing of money. Offered here are complete 
sets of Optics and Metal Parts for the 
7x50 Binoculars. These components are 
new and all ready for assembly. We sup¬ 
ply full instructions. Limit — 1 set of 
Metal Parts and I set of Optics to a cus¬ 
tomer. 

mCTAL parts—S et includes all Metal Parti—Complete¬ 
ly finished—for assembly of 7x50 BLnoculan. No macbinlni; 
required. Bodlea have been factory hlneed and coye>rod. A 
sturdy Binocular CarrylnK Cas» is optional with each set 
of Metal Parts. 

Stock #842'F,..$39.40 Postpaid, plus $4,80 for Cass— 

Total -. . . H4.20 

OPTICS—Set includes all Lenses and Prisms you need for 
assembling 7x50 Binoculars. These Optics are In excellent 
condition — perfect or Dear perfect—and have new low 
reflection coatlns. 

Stock #5I02-F—7x50 OpUcs . ....$25.00 Postpatd 


, ARMY’S 6 X 30 

No Carrying Case with any Sets shr^vn below 
COMPLETE OPTICS &. METAL PARTS — Model 
MI3AI. 6x30 Binoculars (waterproof model). Even'- 
thlng you need—ready for assembly. When finished ^1 
look like a rojaiUr factory job costing $103 to $120. The 
Optics are De^v. In perfect or near-perfect oondltlcm. 
Have new low reflection coating. Metal Parts are now 
and perfect, all completely finished. No machining re¬ 
quired. Bodies factwy hinged and covered. Completo 
assembly instructions Included. ^ u 

Stock reSO-F. 1 . $40.00 Postpaid 

plus $8.00 tax—Tota}<=-$48.DO 

METAL PARTS ONLY— Model M-l3At. 6x30 Binocu¬ 
lars. No Optics. Same Metal Parts as described for 
RiOdk 

stock ««32 .f1-6x 30 Metal Parts . $25.00 Postpaid 

OPTICS FOR 6x30 BINOCULARS—(No Metal ParU). 
Perfect and low reflection coated. ^ _ , . . 

Stock #5I30.F . $15.00 Postpaid 

SAME OPTICS AS ABOVE—Coated, but slight seconds 
Stock #5i24-F . . . . $12.75 Postpaid 


BINOCULARS! 

Optics and Metal Parts Are Available for Monoculars 
(!/} a Binocular). For Complete Details. Write for 
Bulletin rl4 F. 

If you buy both the Binocular Optics and the Binocular 
Metal Parts, your purchase becomes subject to 20% 
Federal Excise Tax. Be sure to add amount covering tax 
to your remittance or your order cannot be filled. 

POLARIZING VARIABLE DENSITY ATTACHMENTS 
FOR BINOCULARS— 

An amazingly 6<Tect!\-e unit for controlling amount of 
light reaching your eyes. Cuts down glare In sky and 
over-water oijservatlons. Easily snapped on and off over 
the eye-CUPS of American-made 7x50 Binoculars. Govt, 
cost $8.30 each. 

Stock »20.000.F . .'..$2.00 Postpaid 

Above Polarizing At^hment also adaptable to Govt. 
6x30 Binoculars with substitution of special eye-cups. 
Stock # 20.010-F— 6x30 Eye-cups. 75« pr. Postpaid 


SIMPLE LENS KIT—Some gov't surplus, some com¬ 
mercial surplui. some chipped rejects, some Pcr^t. fesv 
onatoxt ... In any event an excellent bargain. Contain¬ 
ing Plano Convex. Double OBOvex. Concave. Mlnls^s 
Lenses. Dla. range 5mm to ‘40mm. Assorted focal lengths. 

Stock #5-F—45 lenses . $ 5.00 Postpaid 

Stock #IO-F—8r lenses . .$10.00 Postpaid 

Set Jtl-F—“Our Advertising Speclar*—15 lenses for 
$1.60 Postpaid. Plus 10-pago Idea booklet. For copying 
ULTRA CLOSE-UP SHOTS, tnlcrophotography. expori- 
menlal optics, magnifying and for making a two power 
f/16 TelePhoto liors. "Dummy Camera." Kodachromo 
Mower. DETACHABLE REFLEX VIEW-FINDER fof 
35mm cameras. Btereoscoplc vie wed, ground glass and 
enlarging focusing aids. TELESCOPES, low powdr 
Mlcroscof>et and for many other uses. 

NEW SO-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES** 

Contains wide variety of projects and fully covers the 
fascinating uses of all Lenses In sots listed above . . . 
only $1.00 Postpaid. 

LENS CLEANING TISSUE—Ist Quality, sheet size 
ll^xTH*. Made to govt, specs. Froo of abrasives. High 
w-et strength. 

Slock tr72h.F—500 sheets . . .$1.00 Postpaid 


MOUNTED PROJECTING LENS 
SYSTEM—F.L. 91.44 mm. (Just 
right for 35mm. Projectors). Speed 
of FI.9 GhJtslde dla. of mount at 
one end of 60 mm. Length of mount 
6i mm. 

Stock r4033*F.^.$3.00 Postpaid 

THREADED OUtSlOE MOUNT 
FOR FOCUSING ABOVE SYSTEM 
(Not Ulus.) Slock #7I5-F. 

$1.00 Poatpaid 




G POWER GALILEAN TELESCOPE— (Commercial Sur¬ 
plus) 28fflm dia. Achromatic Objective Lena. Sturdily 
constructed of Aluminum. 7' long, extends to 9^. Ckjra- 
pleto with tarrying case. 

Stock #94l-F . $3.00 Postpaid 

$200.00 DRIFT METER for $5.60 


These wero used for deter¬ 
mination of drift and true 
air ipeed. You can adapt 
to other uses or take apart 
to get two mounted Aclrro- 
roatlc lionses — Mirrors ^ 
Field Lena — Pantograph 
— Engraved Scales—Sponge 
. Rubber Discs — metal parU 
1 and other coFroponents. In¬ 
strument wolglis 4 ibs. 

Stock #942-F . $5.60 Postpaid 

AIR FORCES GUN SIGHT 

With Polarizing Variable Density Attachment—Can be 
used as Slide Viewer, or take it apart and you can get 
Polarizing Variable Density Attachment. Mangin 
cave Mirror, Reflector Plate. Metal Rrtide. Wlndw. 
LanilJ Housing. Ring and Bead Sight. The Ptrfarlzlng 
attachment ahHio is worth many times the price of entire 
unit. (Consists of 2 Polarizing Filters mounted with small 
handle which rotates one around the other. May be used 
In Photography. Research. Tlxperiments. as Light Dim¬ 
mer. etc. 

Stock #908-F . . $5.00 Postpaid 

Same unit Without Polarizing Attachment 
Stock #9I6-F . . $2.50 Poelpald 


YOU CAN EASILY MAKE 

Telescopes, Mairnifiers, Photographic Gadgets 
and Hundreds of Expeninents with theso Low 
Cost Lenses. 

To Tranalate Millimeter measurements: 25.4 
mm. equals one Inch. 

TERRIFIC BARGAIN—BUBBLE SEXTANT 



These Army Air Forces Bubble Sextants cost the Govt, 
about $125 each. A real bargain at our price of $12,501 
Included with Bubble Sextant shipment Is wooden 
Carrying Case. 5 spare waxed paper discs, flashlight 
with rheostat for night use (uses ordinary flashlight 
cell*—(not furnished) aux. 2-power Galilean Telescope 
Allen wrench. I spare marking point. Wartime usc^ 
BUT COMPLETELY REPAIRED. COLLIMATED AND 
PUT IN GOOD WORKNG ORDER. Light bulb has 
been tested—Bubble is In working condition. Because of 
wartime use. wo make this guarantee: if not siUlsflod 
that Sextant Is exactly as represente<i. return within 10 
days and money will bo refunded. Full directions for 
use accompany each shipment. 

Stock Jf924.F . ,.,...$12.50 Postnaid 

Same SEXTANT as above but BRAND NEW and with 
Automatic Electric Averaging Device and Illuminated 
Averaging Disc for nighttime ulo. Govt, cost $217. Though 
brand ne w we have rechecked Bubble ahd Collimatlon smd 
GUARANTEE perfect svorklng order. 

CONDENSING LENSES—Seconds, but sulUble for En¬ 
largers and Spotlights. ^ 

Stock « I06I-F—OVs" dla.. 9^ F.L. .$2.50 Postpaid 

Stock XI080-F—5" dla.. T F.L . $1.50 Postpaid 

Wo have a Limited Quantity of Condensing Lenses— 
seconds—ranging from to 8%" In dia. with various 

focal len^is. Send for Free Bulletin titled "MISCEL- 
LANFX)US (XINDENSING^LENSES—F. • 

35 MM. KODACHROME PROJECTING LENS SET— 
Consists of 2 Achromatic lenses for projecting. Plus 2 
Cwdensing Lenses and piece of Heat Absorbing Glass 
with directions. _ ^ 

Stock #4020-F . $3.10 Postpaid 

8 POWER ELBOW TELESCOPE 



Govt. Cost $200.00! Our Price $17.5of 

Big diameter objective. All lensea Achromatic. Amid 
prism erects the imago. 4 built-in filters — clear, amber, 
neutral and red. Slightly used condition but all guar¬ 
anteed for 4 )erfcct working order. Weight 5 lbs. Can'bo 

rti'A"* . j. 7.50 p«tP.id 

POLARIZING OPTICAL 
RING SIGHT 

(Unmounted). Used In gun sights—especially for shot-¬ 
guns. As you look ihrougli. you see a series of rings that 
you superimpose on your target. No front Yight rcQulred. 
Increases degree of accuracy. 

Stock #2067,F . $4.00 Postpaid 

CONDENSING LENS SET—Consists of 2 Condensing 
Lenses with diameter of 2r. Used Tor maklDg 35mm 
pr^ecior.s or many other puipoees. 

Stock »4034-F . . . 75e Postpaid 

We have literally millions of war surplus lenses and 
prisms for salo at bargain prices. Write for catalog “F“ 
—oont fPeel 


Order by Set 'or Stock No. 


Satisfactioh^Cuaronteed 


EDMUND SALVADE COMPANY ' P. 0. AUDUBON, NEW JERSEY 
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PM 


TUBES 


GREATEST SELECTION IN COUNTRY 

LOWEST PRICES 

NEW—STANDARD BRAND—Min. Order $5.00 
QUANTITY PRICES ON REQUEST 


0A4G . $1.06 

00 . 50 

0Y4 . 

Ol'A . 50 

0Z4 _ 

I A3 . 72 

IA4 . 1.28 

IA4P .. 1,28 


I A4T 
(A5G 
IA6 .... 
IA7G .. 
1AB5 .. 
IB4 .. .. 
IB5/25S 
IB7G .. 
1B25A 
IB27 ... 
IB38 ;. 
IC5G ... 
IC6 . ... 
IC7G 


1.28 
.88 
1.06 
.88 
1.06 
1.28 
1.06 
.72 
4.95 
4.95 
4.95 
.68 
1.06 

. . 1.06 

1D5GT . 1.28 


1D7G 
ID8GT 
IE5GP 
IE7G . 
IF4 


1.06 
1.28 
1.56 
1.28 
.88 

IF5G . 88 


IF6 
1G4GT 
IG6GT 
IH4G 
IH5GT 
IH6G . 
IJ6G . 
IL 


1.28 


. 72 
.60 
1.06 
IM 

. . .72 

ILA4 . 1,06 

ILA6 . 1.06 

ILB4 . !.06 


1 I.U9 . . . 

ILC6 ... 

. . 1.06 

ILE3 . . . 

.. 1.06 

ILD5 ... 

. . 1.06 

ILH4 . . 

. . 1.06 

1LN5 ... 

.. 1.06 

1N5G . 

.88 

IP22 ... 


IP5GT . 

... .88 

iQ5G7 .. 

... .88 

IR4 .... 

... 1.06 

IT4 .... 

... .72 

(T5GT . 

.. .88 

IU4 .... 

... .72 

IU5 .... 

... .88 

I-V .... 

... .72 

2A3 .... 

... 1,06 

2A5 .... 

... .72 

2A6 .... 

... .88 

2A7 .... 

... .88 

2API ... 

. 2.95 

2B7 

... .88 

2022 . 

. . .69 

2C26A 

... .75 

2C34 ... 

. . . .98 

2040 .. 

.. 2.60 

2043 .. 

... 2.60 

2044 .. 

.. 1.75 

2D2I ... 

... 1.69 

2E5 .. 

.. .88 

2E22 . 

. 1.50 

2E24 . 

4.37 

2E25 

3.95 

2E30 . 

2.25 

2iB51 . 

. 4.96 

2V3G .. 

I.IO 

2X2 .... 

... .69 

3A4 .... 


3A3GT . 

... 1.92 

3APP .. 

... 2.95 

3B7 .... 


3B22 ... 


3B23 ... 

... 4.95 

3B24 ... 

... 1.95 

3B25 ... 

... .9rf 

3BPI .. 

2.95 


3C6 . 1.28 

3C24.69 

3D6.89 

3E29 .2.95 

3LF4 . 1.06 

304.72 

3Q5GT.88 

3S4 ..72 

4-65A .14.50 

4-125A ..,.27.50 
4-250A ....37.50 

6BPI . 1.49 

5BP4 .4.95 

5CPI .3.95 

5FP7 .3.95 

5JPI . 9.95 

6R4GY .... 1.29 

5T4 . 1.29 

5TP4 .20.00 

5U4G .54 

6V4G .88 

5W4.88 

5X4«T.60 

5Y3GT.38 

5Y4G .50 

5Z3 .60 

5Z4 .88 

6 A3 . 1.06 

6A5G . 1.56 

6A6.88 

6A7.72 

6A8 .72 

6AB5/6N5 . .88 

6AB7 . 1.06 

6AC5GT ... .88 

6AC7 . 1.06 

6AD7G .... 1.06 

6AF6G.88 

6AF8 .88 

6AGS _ 1.06 

6AG7 . 1.06 

6Ai5.99 

6AK5.99 

6AK6.88 

6AL5 .72 

6AL7GT .. 1.06 

6AQ5 .72 

6AQ6 .72 

6AT6 .60 

6AU6 .72 

6B4G . 1.06 

6B6G .72 

6B7 . 1.06 

6B8 . 1.06 

6BA6 .72 

6BE6 . .72 

6BGe . 2.40 

6C4 .60 

6C5.60 

6C6.72 

6C8G _ 1.06 

6D4 1.95 

6D6 80 

8E5 .72 

6F5 . 

6F6G.72 

6F6 . .72 

6F7 . 1.06 

6F8G . 1.06 

6G8G .88 

61fB.60 

6H6GT.60 

6J4 . 3.95 

6J5 54 

6J5GT.54 

6J6 . 1.06 

6J7 .72 

6J7GT .72 

6J8G . 1.06 

6K5GT.88 

6K6GT .... .54 

6K7.60 

6K8 ....... .88 

6L50 88 

6L6 . 1,29 

6LGG . 1.06 

617 . 88 


6N7 . 

. .88 

I2DP7 .. 

..14.95 

49 ,... 

.88 

832A 

2.95 

6N7GT ... 

. .88 

I2F5GT . 

.. .59 

50 . 

.. 1.56 

833A .... 


6P5GT ... 

. .88 

I2H6 _ 

. . .59 

50A5 

.. .88 

836 

.. 1.(5 

8050 .... 

. .98 

mSGT ., 

.54 

50B5 .... 


837 !.... 

.. 2.50 

6QSG/6T7G 

1.06 

I2J7GT . 

.. .72 

50L6GT . 

.. .59 

838 . 


6Q7 . 

. .72 

I2JP4 ... 

..60.00 

50X6 .. . 

.88 

841 . 

.. .69 

6R7 . 

. .88 

I2K7GT . 

.59 

50Y6OT . 

.. .59 

843 . 

.69 

6S7 . 

.88 

I2K8 ..... 

.. .88 

53 . 

.. .88 

845 

4.95 

6 S 8 GT ... 

. .88 

I2Q7GT .. 

.. .59 

55 . 

.. .72 

860 . 

.. 3.00 

6SA7GT .. 

. .59 

I2SA7 ... 

.. .59 

56 . 

.. .59 

861 . 


6SC7 .... 

.72 

I2SC7 ... 

.. .72 

57 . 


864 . 

.. .69 

6SD7GT .. 

. .72 

12SF5 ... 

. .59 

58 . 

.. .72 

866 A .... 

.f .89 

6SF5 .... 

. .59 

I2SF7 ... 

. .72 

59 . 


868 . 

.1.95 

6SF7 _ 

.72 

12SG7 ... 

. .72 

70L7GT . 

.. 1.56 

872A 

.. (.95 

6SG7 .... 

.72 

I 2 SH 7 ... 

. .72 

71-A _ 

.. .72 

874 

.. 1.95 

6SH7 .... 

.72 

I2SJ7 .... 

. .72 

75 . 

.59 

876 . . 

4.95 

6SJ7 ... . 

. .50 

I2SK7 .... 

,. .59 

75TL .... 

.. 2.96 

884 . 

.. .98 

6SK7 .... 

* .59 

I2SL7GT . 

. .88 

76 . 


902 . 

.. 4.95 

6SL7GT .. 

. .88 

12SN7GT . 

. .88 

77 . 


920 . 

.. 2.95 

6SN7GT .. 

. .88 

I2SQ7 

.59 

78 . 

.59 

950 . .. 

. 1.06 

6SQ7 . 

.54 

I2SR7 .... 


79 . 

.. .88 

954 . 

.. .49 

6SR7 ..... 

.59 

12X3 . 

. .98 

80 . 

.. .42 

955 

.. .49 

6SS7 . 

.72 

I2Z3 . 

. .88 

81 . 


956 . 

.. .75 

6ST7 .... 

. .86 

I4A4 . 

. 1.06 

82 . 

.88 

957 

.. .49 

617 . 

1.06 

I4A5 .... 

,. 1.56 

83 . 

.88 

968A 

.69 

6U5 . 

.72 

i4A7 . 

. .88 

B3V . 

.. .88 

959 

.. .49 

6U6Gf ... 

. .72 

I4B6 

. .88 

84/6Z4 .. 

.. .59 

991 . 

.. .50 

6U7G _ 

.59 

I4B7 . 

. 1.10 

85 _ 

.. .72 

1613 .... 

.. .95 

6V6 . 

1.06 

UBS . 

. .86 

89 . 

. . .72 

1614 .... 

.. 1,75 

6V6GT ... 

. .72 

1405 . 

. .88 

99V . 


1616 .... 

.. (.39 

6V7G _ 

. .72 

1407 . 

. .88 

99X . 

..1.56 

1619 

. . ,29 

6W7G . 

.88 

I4E6 . 

. .72 

lOOTH .. 

..12.95 

1622 .... 

.. 1.75 

GX4 . 

, .54 

I4E7 . 

. .88 

1I4A ... 

. . .69 

1624 

.98 

6X5 . 

.54 

I4F7 

,. .88 

117L7GT 

.. 1,28 

1625 

. .49 

GY6G _ 

.88 

UH7 . 

.. 1.06 

II7M7GT 

.. (.28 

1626 

.. .49 

6Z7G _ 

. 1.28 

UJ7 . 

..1.06 

lt7N7GT 

.. (.28 

1627 

7.95 

6ZY5G ... 

. .72 

I4N7 . 

.. 1.06 

II7P7GT 

.. (.28 

1629 

. . .59 

7A4 . 

, .72 

1407 . 

,. .88 

117Z3 .,. 

. . .72 

IIU? 

. . 4.95 

7A5 . 

,72 

J4S7 . 

1.06 

II7Z6GT 

. .88 

1851 

.. (.25 

7A6 . 

. .72 

I4R7 

,. .88 

(20A _ 

. .12.96 

2050 

.89 

7A7 . 

. .72 

I4W7 

.. 1.06 

I2IA .... 

. . 2.65 

2051 

. . .49 

7A8 . 

, .72 

14X7 . 

.. (.06 

205B .... 

.. 4.50 

*>■^14 

.. 3.95 

7A E7 .... 

.72 

I4Y4 

,. .88 

211 

.. .96 

5516 

. 5.95 

7AF7 .... 

.72 

I5AP4 ... 

.110.50 

2I5A .... 

.. 3.00 

5562 ! ... 

. .10.00 

7B4 . 

.72 

I5E . 

.. 1.50 

2170 .... 

.. 7.50 

7(93 .... 

.. .39 

7B5 . 

.72 

19 . 


250R .... 


8005 .... 

,. 4.95 

7B7 . 

. ,72 

20 . 

. 1.56 

250TH .. 

.. 19.50 

80(1 

2.95 

7B8 . 

. .72 

20AP4 . .., 

.270.00 

252A ... . 

.. 4.95 

80(2 ■ _ 

4.95 

7BP7 .... 

. Z.95 

22 . 

.. 1.28 

259A .... 

.. 4.95 

8016 ... 

.: 1.95 

7C4 . 

. 1.06 

2304 . 

.. .49 

304TL ... 


8020 .... 

.. 5.95 

705 . 

. .72 

2308 __ 

.. .96 

307A .... 

.. 6.25 

8025 

3.95 

706 . 

. .72 

24A ..... 

.. .72 

310 . 

.. 4.95 

9 nn 1 

.. .89 

707 . 

.72 

24G . 

.. .69 

3I6A .... 


9002 .... 

.. .69 

7E5/I20I . 

. 1.06 

25A8 . 

..1.06 

350B .... 

.. 4.95 

onn.3 

.. .49 

7E6 . 

. .72 

25A7GT . . 

.88 

394A .... 

.. 4.50 

9004 

.49 

7E7 . 

.88 

25C6G .. 

.. 1.06 

4I7A .... 

..(9.95 

9005 ... . 

.. .96 

7EP4 .... 

.17.95 

25L6GT . 

.. .59 

450X1. ... 

..24.95 

9006 . ... 

.. .49 

7F7 . 

. .88 

25Y5 . 

.. 1.28 

531 . 

..49.50 

CEa72 . 

.. (.95 

7F8 . 

1.06 

25Z5 

.. .54 

70IA .... 

., 4.95 

C K (005 

. .39 

7G7 . 

. 1.06 

25Z6 . 

.. .72 

703A .... 

.. 7.50 

rK 1006 

.69 

7GP4 . 

19.40 

26 . 

.. .59 

705A .... 

.. 2.95 

EFM 

. .79 

7H7 . 

. .88 

27 ... . 

.54 

707A _ 

. . 24.95 

EL225 

1.95 

7J7 . 

1.06 

2807 . 

.. .75 

709A ... . 


FIM'.IOOO ' 

1.56 

7K7 . 

. 1.06 

30 . 

.. .72 

7I3A .... 

.. (.65 

Q L434 

.. 4^95 

7L7 . 

. .88 

31 . 

.. .88 

7I5B .... 

..19.95 

GL446A 

2.60 

7N7 . 

.88 

32 . 

.. 1.06 

7I7A .... 

.. 1.85 

H F100 

. 3.95 

7Q7 . 

. .72 

32L7GT . 

.. 1.28 

72IA .... 


HY89 

.^ 2.95 

7R7 . 

. .88 

33 . 

.. 1.06 

723AB .. 

.. 5.95 

H Y75 

1.25 

7S7 . 

. 1.06 

34 . 

.. 1.06 

725A .... 

..12.50 

HY8(5 .. 

.. 1.25 

7V7 . 

1.06 

35/51 

.. .72 

750TL ... 

. .49.50 

HY El(48 

. 1.25 

7W7 . 

. 1.06 

35A5^ . 

.. .72 

800 . 


RK 12 .. • 

.. (.05 

7X7 . 

. Iv06 

35L6GT . , 

.. .59 

80IA .... 

.. 1.10 

R K22 

4.95 

7Y4 . 

. .72 

35W4 

.. .46 

802 . 

.. 2.95 

R K60 

.79 

7Z4 . 

.72 

35Y4 . 

.. .88 

003 _ 

.. 8.95 

RKR72 .. 

, . 3.50 

I0BP4 .... 

.34.95 

35Z3 . 

.. .72 

805 . 

.. 4.95 

RK73 .. 

.. 9.95 

I0CP4 _ 

42.20 

35Z4GT 

.50 

807 . 

.. 1.25 

TOft 

. 1.95 

I0HP4 .... 

.49.50 

35Z5GT . 

.. .46 

808 . 

.. 2.95 

TZ40 .. • 

,. 2.95 

lOY . . 

. .69 

36 . 

.. .88 

809 . 

., .1.95 


6.95 

I2A6 

. .89 

37 . 


810 . 

.. 7.95 

V / Vl# • * • 
\/ DTK 


I2A7 . 

1.06 

38 . 

.. .72 

611 . 

.. 1.95 


12A8GT .. 

. .72 

39/44 .. . . 

. .59 

812 . 

.. 2.95 

VK/O . • . 


I2AH7GT 

. .88 

41 . 

.. .59 

8I2H .... 

.. 6.50 

VR90 ... 


12AT6 ... 

. .59 

42 . 

.. .59 

813 . 


VR(05 .. 

.. .75 

I2AU6 ... 

, .72 

43 . 

. .59 

814 . 

.. 5.95 

VR(50 .. 

.. .75 

I2AU7 ... 

. .88 

45 . 


815 . 

.. 2.50 

VT(27A . 

.. 3.00 

I2BA0 ... 

. .72 

45Z5GT .. 

. .59 

826 . 

.. 1.25 

VUIII .. 

.. 1.50 

l2BEe ... 

. .72 

48 . 


829B .... 

,. 4.95 

WE532A 

.. 4.95 

1208 . 

. .89 

47 . 

. .88 

830B .... 

.. 5.25 

2225 .... 

.. 1.95 


20% DEPOSIT WITH ORDER UNLESS RATED 


ALL TYPES LISTED ABOVE IN STOCK NOW BUT SUBJECT TO PRIOR SALE 

NIAGARA RADIO SUPPLY CORP. 


FM RECEIVERS 

(Continued fro^n page 24) 


and the 6,2- to 9-nic and 12- to IT-mc 
short-wave bands. This section shares 
its first a.f. amplifier and tuning* indi¬ 
cator with the FM section. There is a 
special bass-boost a.f. amplifier on the 
tuner chassis. The power amplifier and 
power supply are on a separate chassis. 
Output is 20 watts, to a co-axial speaker. 

The REL Model 646 is a dual-band 
FM receiver designed primarily .^or 
demonstrating and station monitoring. 


It uses eight tubes in the r.f. section and 
has two panel-mounted meters—one 
used as a field strength meter and the 
other as a tuning indicator. It includes 
a 10-watt a.f. amplifier on a separate 
chassis. 

The Model 648 is a similar set de¬ 
signed for use in a vehicle with a 6-volt 
d.c. supply. This set is for use in making 
mobile field-strength surveys. 

The National Model NC-108R, a set 


in a standard rack-mounting panel, is 
also designed for monitoring and com¬ 
mercial applications. 

It is a straight FM receiver using 10 
tubes including rectifier. It uses one 
stage of r.f. . amplification, separate 
mixer and oscillator tubes, a 3-stage i.f. 
amplifier, a ratio detector and a 2-stage 
a.f. amplifier with a meter tuning indi¬ 
cator and a built-in 5-inch PM speaker. 

A variation is the NC-108T. It is 
mounted in a metal cabinet, with a tun¬ 
ing eye replacing the meter. The manu¬ 
facturer calls these sets receiver-tuners 
and recommends their use with an ex¬ 
ternal amplifier and speaker for best 
reproduction. 


FM TUNERS 

(Continued from page 29) 


pear to be notable, as — tube for tube— 
the Edwards was somewhat more sen¬ 
sitive than the average of the tuners 
tested and the Approved somewhat less 
so. 

Most of the rest of the tuners use 
standard coil-con denser combinations, 
with such variations as brass-plate tun¬ 
ing condensers to minimize drift. The 
Brooks FMT-10, however, has a per¬ 
meability-tuning system, varying the 
frequency with movable brass cores in 
the r.f., mixer, and oscillator circuits. 

Another outstanding feature is the 
double superheterodyne circuit. It is 
found in most of the larger tuners with¬ 
out an r.f. stage. In this circuit, the 
oscillator operates at half the input fre¬ 
quency minus half the intermediate fre¬ 
quency. The incoming signal is thus 
heterodyned to half the input frequency 
plus half the intermediate frequency in 
the first converter tube (or the first half 
of a double-triode converter). This fre¬ 
quency is then heterodyned by the same 
oscillator to exactly the intermediate 
frequency in the second converter tube 
or section. 

The Browning (one of the first on the 
market), one of the Collins Audio, the 
Dongene, the Espey, and some Meissner 
models are combination AM-FM tuners. 
Some of these have completely separate 
AM and FM tuners; others combine the 
I i.f. channels. The Meissner 3-1093 and 
the Browning RJ-12 were constructed 
without power supply, obtaining their 
voltages from the amplifier with which 
they were intended to be used, or from 
an external pack. Both companies find 
it worth while to supply self-powered 
tuners, the 9-1091 and RV-10, respec¬ 
tively. Collins Audio Products, and pos¬ 
sibly others, have done the same. 

A feature phonograph users may well 
look for is the phono-FM switch pro¬ 
vided in a few of the models. The phono¬ 
graph is attached to the tuner, a switch 
permitting selection of either FM or 
phonograph operation. 

Another departure from the beaten 
track is the De Wald tuner, which does 
not'require any attachment to the re¬ 
ceiver. Its output is an oscillator sim¬ 
ilar to that of a wireless record player. 
While such a device cannot reproduce 
the high fidelity of FM transmission, 
since it transforms the signal to AM, 
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it may be useful in special applications 
where it is not desired to disturb an 
existing set to add a phonograph input 
and where interference and electrical 
disturbances make FM reception (even 
with only AM quality) desirable. 

Characteristics of the more common¬ 
ly available FM tuners are given in the 
table. Only the FM channels of AM-FM 
tuners are considered. Rectifier or indi¬ 


cator tubes are not counted in the “num¬ 
ber of tubes” column, though they are 
listed in addition to the functional tubes. 
Where a separate oscillator is used in 
the mixer circuit, it appears directly 
below the mixer tube. Two mixer tubes 
indicates a double superheterodyne. Ab¬ 
breviations are: selen., for selenium rec¬ 
tifier; and F-S, for Foster-Seeley dis¬ 
criminator. 





Under-chassis view of 
Edwards Fideloiuner, 
showing the selenium 
rectifier. The long-lines 
tuning apparatus is 
above the chassis. 




FM FUNDAMENTALS 

(Continued from page 21) 


line. Transmission depends on the space 
wave. 


High-fidelity reproduction 

The useful audio-frequency range ex¬ 
tends from about 20 to 15,000 cycles 
per second. For good fidelity in repro¬ 
duction, a broadcast station must be 
capable of handling all these fre¬ 
quencies. Instruments such as the snare 
drum, violin, piccolo, and oboe, and even 
hand clapping, require the full range. 
Since AM stations are assigned to chan¬ 
nels only 10 kc apart, high-fidelity 
transmission at broadcast frequencies is 
out of the question. Network lines and 
most remote lines are equalized to cut 
off all frequencies above 5,600 cycles per 
second. 

FM channels are 200 kc wide, and sta¬ 
tions are allowed a maximum swing of 
76 kc on either side of the center fre¬ 
quency. This leaves a spare 25 kc at 
either end to serve as a guard band to 
prevent adjacent channel interference. 
The wide channel permits broadcasting 
the entire audio range. 


-''VIM’. 

Fig. 2-a 



The signal strength of an AM station 
varies with modulation (Fig. 2-a), 
reaching its peak at 100% and decreas¬ 
ing correspondingly with lower levels of 
modulation. Noise may cover the softer 
passages of sound completely when the 


carrier power is low. FM carrier power 
remains constant at all times (Fig. 2-b), 
the power merely being distributed in 
the side bands ^on modulation. In AM 
systems, 100% modulation refers to the 
maximum or peak amplitude allowed; 
in FM, it refers to the maximum fre¬ 
quency swing. 

To meet the high-fidelity require¬ 
ments of FM, all station equipment 
must be capable of passing the entire 
audio range with very low distortion 
and noise levels. Total distortion in 
modern equipment is kept to approxi¬ 
mately 1.5 db, and the noise level 65 db 
below program level, or better. Fre¬ 
quency response is flat over the entire 
range to within ± 1 db. 

Rebroadcasting does not introduce 
feedback or heterodyne effects. A group 
of stations can be linked to form a net¬ 
work of any size, the only limiting fac¬ 
tor being the distance between stations. 
Each successive station must bfe within 
reliable receiving range of its prede¬ 
cessor. 

Other FM advantages 

As previously mentioned, the carrier 
power of an FM station remains con¬ 
stant. This allows the tubes to be run 
closer to their recommended operating 
characteristics, and efficiency is in¬ 
creased, especially in the final r.f. stages 
where an efficiency of close to 70% can 
be maintained. 

Due to FM's superior' ability to con¬ 
quer interference and static, a lower- 




Provide ultimate stability. Temperature 
coefficient is determined by the ingredi¬ 
ents of the ceramic di-electric; control¬ 
lable to within very fine limiting values. 
Color coded. Flexible pigtail leads. Shpg. 
wt. 1 lb. 

APS5II—Your Cost . . Vv 


Crystal FM Converter 





Change old FM (40-50 MC) to new 
FM in a few moments and at lowest 
cost. Efficient operation; this is a su¬ 
perior device. No loss of signal. Easy to 
install. 

$coo 


APS70Q— 


Your Cost 


Only 
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AAPIO WIRE TELEVISION, INC. 
DepL JF-8, 100 Sixth Avenue, N. Y. 13 

Send No. APS511 @ 69c each . 

quantity ( > 

No. APS700 @ $6.00 each . quan¬ 
tity ( ) 

Enclosed: Check ( ) money order ( ) 
Send Catalog ( ) New Flyer C42 ( > 
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Fig. 3—Block diagram of FM fransmitfer using the Armstrong indirect method of modulation. 
JUNE, I 948 
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SET-BUILDER’S 

SCOOP! 

Tuning Unit-^ 
Newest Type, 
Permeability 


Complete, including separate iron core oscillator, tracking coil, 
and built-in- mica trimmers. May be used to cbver the broadcast 
band in either AC or AC-DC receivers.. Has worm gear drive for 
iron slugs, rigid metol frame only IjV' x ] %" x 3%". Extra 
long tuning shaft. Moisture proof coils wound on plastic forms. 


Nothing equal at twice the price. Full instructions included. 
Shipped C.O.D. or postpaid with cash order within U. S. A. 



WATTERSON SALES CO. 


P. O. BOX 840 


DALUS I. TEXAS 



There is no other radio iike Hallicrafters 
precision-made Mode) S-38. Four bands 
bring you thrilling land, sec, air commu¬ 
nications from all parts of the world 
p/us finer quality on your favorite broad¬ 
cast program. Perfect for den, library, 
office. Extra clear, strong reception any- 
whece. AC/DC. Write for Catalog P38 
cfnd where to buv. CilTCn 
^odeV S-38.. . 


hallicrafters radio 


Get a HattIcraft 0 rs and tit fen for the Goff/-Ho/fZeroften 
mob/Ze, radlo-equlpped expedition now operating via 
short wove from the Mountatnt of the Moon, A/r/co. 


How to repair | 
RADIOS . 

Thism^rtual shows you 
how to handle 95% 
of all service problems 

Here’s a highly practical radio 
repair manual which leads you 
in easy steps to a complete un> 
derstaiiding of 95% of all radio servicing 
jobs. It covers the modern superheterodyne 
A.M, receiver, as well as phonograph-com¬ 
bination service problems and auto radio 
problems- Detailed ‘‘liow-to-do-it’* explana¬ 
tions enable you to put your finger on ex¬ 
actly what needs to be done. 

ELEMENTS OF 
RADIO SERVICING 

By William, Marcua, co-autkor of **El€in€nta of 
Radio’* and Alex Levy, Instructor of Radio A/c- 
chanicB, Manhnttan Trade Center for Veterans 
and Chelsea Vocational High School, 

471 pages, 6x9, lllastrated, |4«50. 

This radio servicing handbook is easy-to-read and 
easy-to-understand. It breaks the superheterodyne 
into qatura) stages, and analyzes it thoroughly 
from a service standpoint, covering everything 
from setting up the signal generator to the push- 
pull output stage. Attention is given to the most 
commonly used testing equipment — the multi¬ 
meter and signal generator. Schematic diagrams 
help-make this book a practical on-the-job nmnual. 



TODAYS' FREf EXAMINATION 


McGraw-Hill Book Co., Ine., 330 W. 42 St. N.YX. 18 ! 
Send mo Marcus and Levy's ElemonU of Uadlo Serv I 
icing for 10 days' cxatninatioiE on approvat In 10 days | 
1 wilt send $4.50. plus a few’ cents postage, or rcium • 
book postpaid. (Portage paid on cash orders.) ^ 

I 

Name . | 

Address . | 

City and State . I 

Company . | 


THE HALLICRAFTERS CO: 

4401 W. Fifth Av#., Chfeogo 24, tlllnolt 
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FM FUNDAMENTALS 

(Continued from page 63) 


power transmitter, with greatly reduced 
operating voltages and cooling require¬ 
ments, can be used. This reduces over¬ 
all operating expenses. Costs can be 
lowered still further by using an an¬ 
tenna system with a power gain as high 
as 6 or 8. 

The modulation system employed in 
PM transmitters also represents a sav¬ 
ing. In AM, the carrier power is in¬ 
creased 50% under 100% modulation, 
and four times on peaks. The cost of 
the additional power is high, especially 
large stations. Since an PM transmitter 
is modulated in the oscillator stage, the 
modulator unit employs inexpensive re¬ 
ceiving-type tubes. 

This discussion would hardly be com¬ 
plete without describing the methods of 
generating PM waves. Two basic sys¬ 
tems are now in use: the indirect or 
Armstrong method, and the direct meth¬ 
od. The indirect system (Pig. 3) con¬ 
sists t>f a crystal-controlled oscillator 
whose output is split into two paths, 
one of which is fed through a 90-degree 
phase-shifting network, and the other 
contains a balanced modulator. When 
these two paths are again combined, the 
result is a phase-modulated signal, 
linear up to ±30 degrees. The frequency 
deviation, however, is very small. The 
necessary 150-kc swing is obtained by 
multiplying the oscillator output to a 
high frequency. This frequency is then 
reduced to a low value by heterodyning 
it with a second crystal oscillator. It js 
then put through another series of mul¬ 
tipliers to raise it to the final frequency. 
This system allows a higher order of 
frequency swing than if simple fre¬ 
quency multiplication is used. 

In the more simple direct method of 
frequency modulation, a reactance tube 
controls the master oscillator, which 
usually operates at one-sixteenth the 
output frequency. The oscillator output 
is fed through muFtipIier and buffer 
stages to the final power amplifier. 

Automatic frequency control 

To control the transmitter frequency, 
a portion of the oscillator’s output volt¬ 
age is passed through a chain of fre¬ 
quency dividers until the frequency 
reaches a very low value (5,000 cycles 
in one commercial transmitter). A tem¬ 
perature-controlled crystal oscillator is 
used as a frequency standard. Its output 
is also passed through frequency di¬ 
viders until its frequency is identical to 
that from the first chain of divlders. 
The outputs of both divider systems are 
then applied to balanced modulators 
whose outputs are 90 degrees out of 
phase. Each output is amplified and 
(in one system) applied to separate 
windings of a 2-phase inductor motor 
whose shaft is connected to a frequency- 
compensating capacitor in the tank cir¬ 
cuit of the modulated oscillator. Any 
difference between the center frequency 
of the modulated signal and the crystal 
standard produces a beat frequency 
whose direction of drift operates the 
motor to adjust a compensating circuit. 
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A very effective method for producing 
frequency modulation uses balanced re¬ 
actance tubes. The RCA BTF-3B FM 
transmitter employs this system. A 
modulated Hartley oscillator is link- 
coupled to the grid circuit of push-pull 
reactance tubes. The r.f. voltage ap¬ 
pearing on each grid is 180 degrees out 
of phase with the opposite grid, and 90 
degrees out of phase with its respective 
plate. One reactance tube produces a 
plate current which leads its plate volt¬ 
age by 90 degrees and functions as a 
capacitive reactance across the modu¬ 
lated oscillator. The other tube's plate 
current lags its plate voltage by 90 de¬ 
grees and acts as an inductive reactance 
across the oscillator tank. Since the 
plate current from these tubes is direct¬ 
ly proportional to the amplitude of the 
audio-frequency signals impressed on 
their grids, the result is a proportional 
change in frequency of the modulated 
oscillator at an audio rate. 


FREQUENCY MODULATION 

(Continued from page 20) 


of all upon the manufacturer. 

It is on the operations of the manu¬ 
facturer that the spotlight of public 
opinion is now focused. For over two 
years, as everyone knows, the efforts of 
a very large part of the industry have 
been centered on the manufacture and 
sale of equipment that is already obso¬ 
lete; that is, AM sets without an FM 
band. A small part of the industry is 
engaged in practices which bid fair to 
bring back the days of the “blooper”— 
set^ which oscillated directly into the 
antenna. And there have been still 
others who have engaged in the equival¬ 
ent of selling an automobile without a 
geaarshift, i.e., an “FM” set without 
proper noise-suppressing facilities. 

All these things the public will find 
out in due course. They will then turn 
to the sets of the manufacturers which 
give them genuine FM performance. 
But why put a substantial part of the 
public to all that trouble and loss? 

Is it not time that the radio industry 
cultivated a sense of responsibility to 
the public? Is it not time, if they fail so 
to do, that their responsibilities be 
pointed out to them by the editors of the 
trade and technical journals so clearly 
that they cannot fail to understand 
them? 

All the old-timers remember that 
when the Superheterodyne was invented 
there were a flock of devices known as 
InfradyneSf UltradyneSf SuperdyneSf 
etc.l but that eventually the art stand¬ 
ardized on the basic Superheterodyne 
principle. So it will, of course, be with 
the FM system. Whether the manufac¬ 
turing industry has learned that lesson 
or whether it will have to learn it all 
over again will be made clear within 
the coming year* 

The opportunity, however, to give to 
people a service infinitely better than 
they have had since broadcasting start¬ 
ed is here, and history will record how 
well the receiver manufacturers took 
advantage of the opportunity which has 
been laid on their doorstep. 

JUNE. 1948 



EXTRA VALUEI 

AKRADS ar« manufacturad lo 
•fficlantly and fn luch 
QUANTITY 4hat w* sava on th« 
cojt. AND SO DO YOU. 


PLEASE: 

'Only ONE Akrad to a cut- 
tomar at thit tpaclaf low 
pfJca. You must usa tha 
coupon. No ordart outstda 
USA. Otfar axpiras AUG. I, 
1548. 


WHY DO WE MAKE THIS OFFER? Wall, wa think the AKRAD Condenser It 
TERRIFIC and we think you’ll agree after you try one. Watch the OVERLOADING 
an Akrad will take without breaking down; check the long SHELF LIFE of an 
Akrad. We back up every AKRAD Condenser with a 100 A GUARANTEE so get 
one NOW from OLSON, the Radio Parts King of America. A REAL INVESTMENT 
for only a DIME! 


VALUABLE COUPON 




SEND THIS COUPON WITH ONLY 10c TO 


OLSON RADIO WAREHOUSE in 
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RADIOMEN’S HEADQUARTERS II WORLD WIDE MAIL ORDER SERVICE ! !! 


BUFRAD CAR RADIO ANTENNAS 

AU of our car radio antennas are made of triple plated Admiralty Brass Tubing, complete with low loss 
shielded antenna leads and high quality fittings. 

SIDE COWL—BR^l, 3 sections extend to 66'^ Your price—single units — $1.50; in lots of 12 — $1.35 ea. 
SKYSCRAPER—BR-2 has 4 heavy duty sections that extend to 98". Your price—single units — $2.45; in lots 
of 12^$2.25 ea. 

TILT ANGLE — BR-3, may be adjusted to all body contours. 3 sections extend to 66". Single unit price— 
$1.50; 12 lot price—$1.25 ea. 

VERSATILE—BR-4, single hole fender or top cowl mounting may be adjusted to conform with all body 
contours. 4 sections extend to 56". Single unit price—$2.90; 12 lot price—$2.75 ea. 

THE MONARCH — BR-6, single hole top cowl mounting, 3 sections extend to 66". Single unit price—$1.90; 
12 lot price—$1.75 ea. 

AFTER SEEING OUR ANTENNAS AND COMPARING, YOU WILL NEVER BUY ANY OTHER MAKE! 


BENDIX SCR 522—Very high Frequency Voice Transmitter-Receiver—100 to 166 MC. This job was good 
enough for the Joint Conamand to make it standard equipment in everything that flew, even though each 
set coat the Gov’t $2500.00. Crystal Controlled and Amplitude Modulated — HIGH TRANSMITTER OUT¬ 
PUT and 3 Microvolt Receiver Sensitivity gave good communication up to 180 miles at high altitudes. Re¬ 
ceiver has ten tubes and transmitter has seven tubes, including two 832’8. Furnished complete with 17 
tubes, remote control unit, 4 crystals, and the special wide band VHF antenna that was designed for this 
set. These sets have been removed from unused aircraft and are guarantee to be in perfect condition. We 
include free parts and diagrams for the conversion to ’^continuously variable frequency coverage’* in the 
receiver. 

The SCR 622 complete with 24 volt dynamotor sells for only $37.95. The SCR 522 is also available with a 
brand new 12 volt dynamotor for only $42.95. 


i 



i 


BR1 BR2 BR3 BR4 BR$ 


AUTO RADIO DEALERS! AHENTION! 

Nationally advertised brand of 1948 car radio which 
will fit practically any car and every pocketbook. Six 
tube superheterodyne w'ith three gang condenser and 
6%" speaker. $32.20 for sample, or Dealer price $29.97 
each. In lots of two or more. 

Here is an item that no serviceman who repairs auto 
radios should be without. Nationally advertised ATR 
battery eliminator that supplies perfectly Altered 12 
VDC or 6 VDC at 14 amps, from 110 AC.$36.00 


FLUORESCENT LIGHT BALLASTS. BlnsU 80 or 40 
watt,! 1.68; Dual 40 watt Ulgh Power Faclor-$3.75. 

HEADPHONES—Highest quality Signal Corps heod- 
«eti with 12* cord and plujf 11.25. 8' rubber covered 
patchcords with phone plug and Bocket — 45e. 

LINE FILTERS^IIOV—each unit contains two 2 mfd. 
oil tilled condensers and a 15 amp. iron coro choke. 
This filter has Innumernblo uses such as oil burner 
line filter, etc. A ten dollar value for 96e. 
selenium RECTIFIERS.-Dry dine typo HA”. 1', 1.2 
Amp. maximum, suitable for converting DC relays to 
AC, for supplying flLamenC nource in portahic rttdins. 
converting DC meters to AC applications, and also 
may bo u.sed in low current chargers—90c. 


S9c; 20O or 300 ohm heavy duty—99c: 2SO ma 3. 
ohm, made for U.S. Navy, fully shielded—91.09: 79 
ohm 125 ma—2Sc or 25 for 94.2S: “Meissner type’* 
tapped filter chokes—29c: 8 amp. Iron core A filter— 
2Sc: Choke-condenser combination, ideal to replace 
any slse speaker field when installIng PM speaker—79c. 
liov. CIRCUIT BREAKERS of Magnetic type; Follow- 
Intr Current Ratings in Stock: 1.25, 3, 4, 8 Amps, 
pleaso specify. 9^.99 each. 

SEVEN ASSORTED I.F. TRANSFORMERS—91.98; Five 
Asstd. Oscillator Colls—69c. 

METER RECTIFlER—Full wave, may be used for re* 
placement, or in construction of all types of teat equip¬ 
ment—91.25. Half Wave—90c, 



1948 MODEL MUTUAL CONDUCTANCE TUBE TESTER . $49.95 

No possibility of good tubes reading "Bad" or bad tubes reading "Good” as on dynamic conductance testers or other ordi¬ 
nary emission testers. Attractive panel and case equal to any on the market in appearance. . . . Large 4^* meter. . . . 
Calibrated micromho scale as well as a Bad-Good scale. . . . Front Panel fuse. . . . Individual sockets for all tube base types 
— voltages from .75 volts to 117 volts and complete switching flexibility allow all present and future tubes to be tested 
regardless of location of elements on tube base. . . . Indicates gas content and detects shorts or opens on each individual 
section of all loctal, octal and miniature tubes including cold cathode, magic eye and voltage regulator tubes as well as all 
ballast resistors. Name of the nationally known manufacturer withheld because of special price offer. 

Model "C**—Sloping front counter case . $49.95 

Model “P** — Handsome hand-rubbed portable case . 64.95 

Built-in- roll chart with either of above $5.00 extra. 


POWER TRANSFORMERS—naif-shell llOV. 60 ry, 

ContcrupP«Hl HT winding. Specify either 2.5 or B.SV filament 
when ordering. 

For .4-5 tube sets—650V. 40MA. 5V & 2.5 or 6.3V . $1.49 

B\»r 5-6 lube sols—C50V, 45MA, 5V A 2.5 or 6.3V . 1.75 

For 6-7 tube sets—675V. SOMA, 5V & 2.5 or 6.3V . 1.90 

For 7-8 tube seta--700V, 70MA. 5V & 6.3 or two 2.5V.2.35 

For 7-8 tube Bets—700V, 70MA, 5V Sc 6.S (25 Cycle) . 3.60 

For 8-9 tube sets—700V-90.MA, 5V-3A. 2.5V-3.5A, 

2.5-10.5A . 2,85 

For 9-11 tuho 700V. 5V Ss, 6.3V-4A . 2.65 

For 9 15 lube seu—600V. 150MA, 5V & 6.3V . .. 2.95 

CONDENSERS—PAPER TUBULAR 600 WV—.001, .002. .005 
—8e; .01. .05—9e; .1— lOc; .25—23e; .5—-35e; ELECTRO* 
LYTICS: 8mfd 200 t— 20e: lOmfd 35 t— 20e: SOmfd 150v—23e; 
20/20nifd 150v—35e; 30/20 150v—46e: 50mfd 150v^3o: 8mfd 
475v—34c; I6mfd 350v—65e; OIL CONDENSERS; 4infd 600 t 
49e; 2mfd 600v—29c: 3X.linfd 600 t— 29c. 


SPEAKERS These PM speakers are tho finest that are available 
All have heavy overside Ainloo V magnets. 

4* . 

SI.15 .. 


5* . 

$1.10 . 

. ift for $9 50 

6 * . 

$1.50 . 

. 6 for $8 70 

7* (Car Radio Sue) .... 

8 ' . 10 ez. 

8 * . 21 07. 

10 * . ... 21 07. .. 

12* . 21 07. ... 

$4.50 . 

13.95 . 

$4.95 . 

$5.50 . 

$7.95 ..... 

. 6 for $20.50 

. 6 (or $26.50 



MICROPHONES—All natlo?iaIly 
known brands. Bullet crystal— 
$5.45; Bullet Dynamics—$7.45: 
Mike Jr.^Oe; Handy Mike— 
90c; Lapel Mike—03c: SHTTRE 
T-17 MIKES, with push to talk 
swltch--99c. 

20 ASST’D COIL FORMS, in¬ 
cluding 11 ceramic. 3 polystyrene, 
and 6 fiber, all useful sizes—50c. 
VARIABLE condensers: 350 
5fMPD. 5 gang — $1.95; 4 gang 
—$1.49; 3 gang—43e; 7.5 to 20 
5fMFD. 1750v spacing, extra 
long shaft Uammarlund—69c: 
miniature raiiablesi 25 MMFD 
—39c; 50 MMFD—49t: 75 MMFI>—59c: 100 MMFD 
—69c: 140 MMFD—79c. 

INTERRUPTION FREQUENCY COILS for super-re- 
generatlve receivers or the tremendously popular FM 
Sdapters for Btamlard broadcast sets. Iron core with a 
resonant frequency of 60 KC—39e; Air Core. 100 KO 
—29c. 

30 MC IF TRANSFORMERS, double slug tuned—25c. 
30 MC VIDEO AMPLIFIER PLATE COILS-^SIug 
tuned—25c. 

remote CONTROL UNIT; Aluminum case 4x3x2' 
containing 2 potentiometers, triple pole switch, 4 knobs, 
gear mechanism, counter and phone Jacks—59c. 


(CLOSING OUT 
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AT LAST YOU CAN AFFORD 
A LABORATORY STANDARD 
MICRO VOLTER 

The famous Measurements Corp. Model 78E. 6 Tube 
liftboratory Standard Signal Generator (tliat sold new, 
FOB Boooton. N. J., for $310.00 net) Is available 
In perfect cenditioo for 25 to 60 cycle. *115 V AC op¬ 
eration. Until now this p- 
Is the sort of topflight 
lab equipment that dis- 
criminating buyers havorj 
only vainly hoped would ' 
be released at a bargain 
Price. Worth every cent 
the manufacturer asks, 
but available FOB Buf¬ 
falo while our limited 
supply last* for onlyJ 
$59.95. 

Such companies as Ad¬ 
miral Corp. and John 
Mock. Inc., have ordered 
from u* and repea te<l 
many tiroes on tliesa 78 
generator* for use In Model 
their labs and produc¬ 
tion line teeung. 



78-E Standard Sio- 
nal Qenerator. 


THE FOLLOWING DESIRABLE ITEMS AT ^ 

SACRIFICE prices TO MAKE ROOM IN V 
OUR WAREHOUSE FOR INCOMING STOCK ^ 

^ AIRPLANE INTERCOM AMPLIFIER — Complete with 4 tubes in aluminum case.$4.95 ^ 

5" "SO" RADAR P.P.I. SCOPE, complete with 9 tubes, Selsyn motor and self-contained 110 V V 
W power supply designed to run on the AC supply on LST and PT boats. Various ranges from ^ 

^ 2 to 80 miles. The most satisfactory scope available for navigational radar or panoramic tele- ^ 

► vision applications. Nationally advertised as surplus at $100.00 by others. Our price only $39.95 ^ 

AIRCRAFT MARKER BEACON RECEIVER—Complete with dual purpose tubes and sensitive ^ 
relay to control external circuits from received signals. Just the receiver you have been waiting 
^ for to control models, open doors from a distance, etc. PRICED AT only $6.96 ^ 

SELENIUM RECTIFIERS, The new miniature rectifier that more and more manufacturers are using. Order some of each type so you will be 
ready when these receivers require servicing. Make extra money by installing them in old sets. All types are rated at 130 V.A.C, 


"REMEMBER THAT A STANDARD IS 
ONLY AS RELIABLE AS ITS MAKER." 

RT-1579 conBlsts of a three itage c**cado 68J7 *b and 
6K6 output stage high gain, high fidelity amplifier with 
60 cycle, llOV power supply on the same 19^x14chas¬ 
sis, which la protected by a substantial steel cover over 
tubes and parts. Mado by Western Electric with tj^lcal 
quality component* such a* a husky power tninsforiner 
tnd oil condensers, this unit It obrimisly Intended to 
give years of trouhlo-free service with no more need 
for repairs than a telephone. Disconnecting one wire 
each, from the Special Input and output filters, will re» 
suit In as high * fidelity amplifier as can be obtained. 
Tour cost with tubes, diagram and parts list included 
$14.95. 

RT-1655 — 11 tube crystal controlled superhet re- 
ceirer for 24-28V DC operation. Beautiful chassis 
and cabinet. Use* latest tube types Including 7 
miniature CAJS’s, Tubes and schematic supplied. 
Only a few available at . ....$14.95 


25 MA . 

75 MA 

....70 

10 For . .. 

10 For . 

... 6.50 

50 For .. 

. $31.00 

100 For . 

. $60.00 

100 MA .. 


10 For . 


50 For . 

. 32.50 

100 For . 


150 MA . 

. 80 

10 For .. 


50 For . 

. 35.00 

loo For . 


200 MA . 

. 1.05 

10 For . 

. 10.00 

50 For .. 

. 47,50 

100 For . 

. 90.00 

250 MA . 


10 For .. 


SO For . 


100 For . 



DO MOT ASSORT TO MAKE QUANTITY 

Cable AddrMs; BUFRAD Minimam order t3.0(>—All prices subject to chsnse—2S% deposit with C.O.D. orders 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept 6 C BUFFALO 3, N. Y. 


RADIO-CRAFT for 
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RADIOMEN^S HEADQUARTERS II WORLD WIDE MAIL ORDER SERVICE!!! 


DUE TO POPULAR DEMAND WE REPEAT THESE TERRIFIC BARGAINS 

Three assorted new MICROPHONES, including push-to-talk type .. 

Ten assorted R. F. Chokes including high frequency types .| 

Five assorted AUDIO or FILTER CHOKES. 

One Hundred assorted RESISTORS. 

Ten assorted JAN CABLE CONNECTORS, including SCR274,522 and BC375 types.$ .99 

Six assorted OIL FILLED CAN TYPE CONDENSERS, all with mounting brackets.$1.49 

Ten assorted METAL & BAKELITE KNOBS—(no wooden knobs) . ^ 

Six assorted VARIABLE CONDENSERS, including butterfly types .|L49 

Six assorted POWER and AUDIO TRANSFORMERS, all new .. 

Six assorted isolantite and bakelite R. F. COILS, shielded and unshielded . * 

The above ten assortmenU totaling over $12.00 at the unbelievable bargain prices listed can be purchas^ 
together as one lot at a super-apecial total price of only $ 10 . 00 . AU merchandise guaranteed to be as advertised^ 


7 amolUiers conUlning 3.7r7, 1-7Y4, 3-7N7. 4 potentlomet^ra. numerous resliitors. Alter and 

bypoBB TOndei^r»?*^fiUer chokefu power and audio tranBformerH. and six sensitive Plate relays. A military 
that orovidod amazine ateplesB control proportional to correction nMUilred for allcror^i rudder 
,T.v,wr,‘^i;\Cor1Slnripl3f<'.t^^^ SStSSl .mplin.r of 0., ordinary tyj* would lonoof 
by Bome arbitrary amount when the ship was blown olT the courije to ^rt or h* 

either be that the correction waa Insufficient and the plane Continued off course, o'" ^ 

too great, starting a series of tacklnga and would EToatly Increase fuel consumptldn and elapsed tijne In 
f^chbfe the obJ^lvef Th's unit, with lt» 3 amplifiers and six r.OOq ohm relaVa In bridge 

circuits will acctirately control^ajiy 3 operations, related or unrelated, in minutely adJusUble uniquely 
tltativc variations in cither forward or reverse directions. black crackle aluminum case. Brand 

new in original i:arton. $9-95. 


BRAND NEW INVERTERS AND DYNAMOTORS 


6 A: A 24 to 32 T DC Input, to 80 V. AC reguUtwl ouiput converter 

PE l®A: A 24 to 28 V DC l«Put- to 80 V AC kt 800 epN output . i; • • \. i. ;.; V * 

(We Include a stepuD Iransforiuer with each of the above bo that 110 V AC H available from 

27 V DC Input 285 V DC @ T5 MA output ... ■ ■ . - V A^n . 

27 V DC Input. Output 300 V # 150 MA» 150 V @ 15 MA and 12 V @ 5 AmP . 

12 V DC Input. Output 300 V @ 150 MA. 150 V @ 15 MA and 12 V @ 5 Amp . 

13 or 26 V DC Input. Output 800 V DC. 400 V DC @ 135 MA. and 9 V ^ . .. ... 

IBy running on 6 V AC. 60 cycle Input, with a small amOemt of DC for field e«iUtlon, 

* dynamotor will provide a good source ol 12, 24. 400 or 800 V DC.I 


. $l2.a5 

.$9.d5 

either.) 

. 98e 

. $5.95 

. $12.00 

......$15.00 

the above 


GENERAL ELECTRIC 
150 WATT 
TRANSMITTER 

Cost the Government $1800.00 
Cost to you $44.50!!!! 

This U Uio famous transmitter used in U.S. Army 
bombers and ground stations, during the war. its 
design and construction have been proved la scrvlw, 
under all kinds of conditions, all over the world. The 
entire freouency range Is covered by means or plug¬ 
in tuning units wlilch are Includt^ Kacli 
has Its own oscillator and power amplifier colls and condensers, and antenna tuntag clrculU all d«lgned 
to operate at top efficiency within Its particular frequency range. Transmitter and ai^ssorlM 
In black cradtle, and the milliimmcler, voltmeter, and RF ainmetcr are mounted ^ 

are the specifications: FREQUENCY RANGE: 200 to 500 KC and 1500 to 12 .j 00 KC. OMU oPwaU on 
10 and 20 meter band with > 11 x 111 modification). OSClLJ^TORr 

hand calibrated. POWER A5n‘UFIER: Neutrallaed class C stage. 211 tube and equipped with 

antenna coupling circuit which matches practically any length antenna. MODUI^TOR. Class R usm 
two 2U tubes. POWER SUPPLY: Supplied complete fUh at 3^ 

Complete Instructions are furnished to operate set from llOV AC. SIZE. 
weight 200 lbs., complete with all lubes, dynamotor power supply, five tuning 

and the essential plugs. These units have been removed from unused aircraft but are guaranteed to bo 
In Perfect condition. 



PE-109 32-Volt DIRECT CURRENT POWER PLANT 

This power plant consists of a gasoline engine that is direct coupled 
to a 2000 watt 32 volt DC generator. This unit is ideal for use in 
l&rations that arc not serviced by commercial power or to ran 
many of the surplus items that require 24-32V DC for operation. 

The price of this power plant 13 only $58.95. We can also supply 
a converter that will supply llOv AC from the above unit or from 
any 16-32V DC source for $12.95. 

Due to the fact that the PE-109 comes to us sealed in a heavy steel-strapped govt, case it 
ik impossible to inspect the individual units to determine if they are new or used, or what 
the condition is if used. Consequently we must sell them “as is." In general they represent 
a terrific bargain. _ 



TERRIFIC VALUE—PORTABLE ELECTRIC DRILL 

(Sold at le« than established factory price so cannot mention brand name) 

Only $19.95 equipped with Jacobs Geared Chuck and Key. Not an intormlttent duty drill, but a full 
size rugged tool. Most convenient typo Bwltch. natural grip handle, and balance like a six Shooter. 
Precisian cut gears turbine type cooling blower—extra |®p 6 bmshM. a 1.1 t 1 . n 

No stalling under heaviest pressure because of powerful 110 \olt AC-DC motor and multlplo ball thrust 

^hw^^bearings self-aligning llfotlme-lubricated Chrysler DlHto type. 

Made for toughest year-ln and year-oui serrloe In plant or on construction Jobs. 

Amazing perpetual factory Quarantee assures you cf a lifetime of trouble-free use. 

25% deposit on C.O.D.’s, Full refund (you pay transportation) If not pleased with drill after trial. 


Minimum 


SCR-274N COMMAND SET 

The greatest radio equipment value in 
history 

A mountain of valuable equipment that includes 3 
receivers covering 190 to 880 KC ; & to 6 MC; and 6 
to 9.1 MC. These receivers use plug-in coils, and 
consequently can be changed to any frequencies de¬ 
sired without conversion. Also included are two Tun¬ 
ing Control Boxes; 1 Antenna Coupling Box; four 
28 V. Dynamotors {easily converted to 110 V. opera¬ 
tion) ; two 40-Watt Transmitters including crystal, 
and Preamplifier and Modulator. 29 tubes supplied in 
all. Only a limited quantity available, so get your 
order in fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super value at 
$29.95, including crank type tuning knobs for re¬ 
ceivers. Without these knobs the receivers can't be 
tuned, and are only useful for parts. Don't buy 
without knobs 1 We also include one 60 cycle. 110 to 
24V filament transformer for receiver—FREE, 
order $3.00 — All prices subject to change—25% deposit with C.O.P. orders_ 



Aluminum gear box 18x8x7 that contains two power¬ 
ful electric motors and two matched gear trains, 62 
gears in all varying in size from % to 4 inches in 
diameter. This unit is readily converted to rotate ft 
beam antenna or any other similar use.$3.00 


BC-221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi¬ 
menter at the give away 
price of only $36.95, 



MODULATION TRANSFORMERS—10 watt, metal «i«®^ 

30 wall, otxjn-typc, $1.95; 40 watt, cast aluminum case. $2.W, 
Clua "B" Input uans formers, cast alumilluni case. 
Trsnscelver audio transformers, 65t; Transcolver modulation 
tranBfonners. 65c. u ^ 

MINIATURE PLIERS SET conUlns one of ^^® 

ing: Needle no«o. flat nose, parr^ nose, stwd^ nose. AU 
conUlwNl in a leatherette case. in sire 

SOCKET WRENCH SET COOBisting of 5 sockeU ranging In Size 
from 6/16 to and a handl©—79c. - . 

AUTOMATIC WIRE STRIPPERS will up 

per hour, a handy - tool for any 8or\’loo Job—$3.52. 

GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 

TERRIFIC POWER—(20 watts) on any two Ins^tU selerted. 
easily pro-adjustwl frequencies from 435 U> 500 Me. Transml^r 
uses 5 tubes Including a Western Eltx:trlc 816 A as Mai. Ko- 
celver uses lO tubes Including 955'8. as first detector and otelUa- 
lor. and 3— 7H7'8 as IF'b, with 4 slug-tunM 40 MC. l^^ns- 
formers, plus a 7117. 7B6's and 7F7’s. In addition unit c^Ulns 
8 relays designed to operate any sort of external equipment 
when actuated by a received signal from a similar set elsewhere. 
Originally designed for 12 volt operation, power supply Is n^ 
Included, as It is a dneh for any amateur to connect this imU 
for llOV AC, using any supply capable of 400V DC at 135 MA. 
The ideal unit for use In mobile or stationary service in the 
Citizen’s Radio Telephone Band where no iloemse is 
Instructions and diagrams supplied for running the RT-1248 
transmitter on either oode or voice In AM or FM transnHss^ or 
reception, for use as a mobile public address ^ ^ 

to 110 Me. FM broadcast receiver, as a Facsimile transmitter or 
receiver, as an amateur telmlslon transmitter or receiver for 
remote control relay hookups, for Oeiger-Mueller counter 
tlons. It sells for only $29.95 or two for $53.W. If desired for 
marine or mobile use, the dynamotor which will wwk oti 
12 or 24V DC and supply all power for the sot Is only $15.00 
additional. 

SENSATIONAL SCOOP—Brand new 1948 model 7% 
H.P. twin cylinder outboard motor made by the world's 
second largest manufacturer of outboard motors. Regu¬ 
lar price everywhere ?169!95. Our amazing price ori 
this hard-to-get item at the peak of the seasonal de¬ 
mand is $142.95. or $135.00 each in lota of three or 


UNIVERSAL MICROPHONE CO.’S latest 
model recorder platform with high quality re¬ 
cording amplifier complete with all necessary 
controls for volume, tone, playback, record, and 
public address applications. Unit features crystal 
playback and magnetic recorder head attached 
by special pantographic arrangement for mak¬ 
ing absolutely linear recordings. Complete With 
all tubes and matched speaker. Everything sup¬ 
plied but the cabinet for. $46.95 


TUBES—All typ«« In stock. 60% off on all tuboa if orjored 
in lots of 10 or more. 

TRANSFORMERS^All type* to stock. AUTO-TRANSFORM- 
ERS; Stops up llOv. or steps down 220v to llOv—$1.95, 

FIL. TRANS.: 6.3v. 20 Amps.—$1.96; Universal Output Tnini. 
S Watt—69c; 18 Watt—$1.29; 30 Watt—$1.69. AUDIO TRANS- 
FORMERS: S. Plate to 8. Grid. 3:1—79c; 8. Plato to P.P. 
Grids-79c; Heaiy Duty Class AB or B. P.P. Iniiiits—$1.49; 
Midget Output for AC-DC sets—69c; MIKE TRANSFORMER 
for T-17 Shura microphone, ilmllar to UTC ouncer typo—$2.00 
Stanoor SB or DB mike to line or grid—$I*.9S. 


MIDGET BASIC I WATT RIG supplied complete with poly- 
styrene ooll forms for 3 ham bands. Size wor all 3" x I'' x aH" 
high. Indudn practically all necessary parts. Details on page 
62 of January 1948 QST. Yeur cost $1.50, 

Cable Address: BUFRAD 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept SC. BUFFALO 3, N. Y. 
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A. “TROUBLE TRACING IN AC-DC 
RECEIVERS’ 

60 pnsree Packed with essential servicing data 
in AC-DC sets. Each part thoroughly analyzed, 
causes, effects and remedies discussed in detail. 
Fifty case histories with their logical solutions. 
Easy to understand, technical verbiage held to 
a minimunn. Equivalent to 6 years <r| 
practical experience . ■ -wU 

C* “RADIO WORK SHEET” 

Don’t hide your light under a bushel. Use the 
WORK SHEET to acquaint your custonoer with 
the conDplete details of his repair job. Shows 
38 n^inor repairs and adjustments in handy 
check-off listing. Everything shown. No 

hidden charges ..... OUC 

Per 50 sheet pad 

AT PARTS DISTRIBUTORS EVERYWHERE 


B. 


VALUABLE 

SERVICE 

AIDS! 


A trouble trac- 

ING—for checking 
all AODC Radio Re¬ 
ceivers, 

B. RADIO service 

STANDARD RATE 
BOOK -— gives pricing 
on all radio repairs. 

r radio work 

SHEET Complete 
details of the service 
job. 

n RADIO SERVICE 
RECORD — handy 
form of 100 numbered 
service Job tickets. 


“RADIO SERVICE STANDARD 
RATE BOOK” 


The standard of fair dealing. Contains complete 
details for turaing out a clean repair job at a 
fair price. Divided into six sections covering 
each general type of set. Registry of electronic 
manufacturers and thorough coverage of crys¬ 
tal cartridges with photos of 61 different types. 
Spiral bound, edge indexed, attractive 
green enamel cover. bvW 

D. “RADIO SERVICE RECORD” 

Book of 100 numbered service job tickets in 8 
part form. Designed for practical service use. 
Series available — 1001-1100, 1101-1200, 1201- 
1300, 1801-1400, 1401-1600, 1501-1600, 1601-1700, 
1701-1800, 1801-1900; 1001-2000. Space pro¬ 
vided for dealer rubber p 

stamp . ^1 ea« 


1 Write for catalog sheet 

OELRICH PUBLICATIONS, 4135 N. Lawler Ave., ChkasoAl, lll. 


FjOBLOTUNBR 

FOR MAXIMUM F-M 
LISTENING PLEASURE! 


lit ijj'ii’W.V.W 


^ .S’ < 


CONVERTS 
ANY RADIO 
RECEIVER or 
SOUND 
AMPLIFIER 
for F.M 




New and revolutionary tuning principle* makes 
EDWARDS FIDELOTUNER most efHcient F-M 
CONVERTER on the market today! All the 
great advantages of F-M reception are yours, 
with this compact, efficient new tuner. Five 
tubes, plus selenium rectifier. 

Edwards Rdelotuner, in cabinet, as shown, 
ready for your F-M Listening Pleasure, size H'* 
long, 6'* wide, 6%** high. dtOO iZf% 

•pstrM ptnding Llst Prlce ^00*3^/ 

(Slightly higher Weif of Rocliiet) 
DISTRIBUTORS! Some ferntorlei still open. 

We invito inquiries. Write for litoroturo. 


I MdnutacturL-d by 

EDWARDS F-M RADIO CORP 

168 Washington Street New York 6, N.Y 
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FM RECEIVER 
SERVICING TECHNIQUE 

(Continued from page 31) 


balanced (Fig. 6) connect the vacuum- 
tube voltmeter between point B and 
ground. The procedure is the same as 
for the Foster-Seeley discriminator. 

For the unbalanced ratio detector 
(Fig. 6), connect two 68,000-ohm re¬ 
sistors in series across Rl and the 
common lead of the vacuum-tube volt¬ 
meter to point C. Connect the other lead 
to point B. The rest of the alignment is 
the same as for the balanced ratio de¬ 
tector. 

Limiters, i.f. omplifiers 

When a receiver becomes noisy, check 
the limiter stage. Limiters become noisy 
when their grid-leak circuits open or 
voltages rise above normal. Under these 
conditions it will require considerably 
stronger signal voltages to saturate the 
tube, and the limiting action is impaired. 

A check of the i.f. system is made 
quickly. Connect the vacuum-tube volt¬ 
meter across the limiter grid-leak re¬ 
sistor. Connect the output lead of the 
AM signal generator to the control grid 
of the first i.f. stage, and the ground 
lead to the receiver chassis. Set the sig¬ 
nal generator to the i.f. center frequency. 
The vacuum-tube voltmeter needle will 
deflect when the i.f. system is function¬ 
ing. If the signal path is broken, move 
the generator toward the limiter to re¬ 
veal the defective stage. 

Sets with ratio detectors usually have 
no limiters. In these instances, place the 
v.tv.nt. at point A in Fig. 6 or 6. The 
indications will be the same as with the 
meter in the limiter grid circuit. 

To align the i.f. amplifiers, connect 
the vertical input terminals of an os¬ 
cilloscope across the grid-leak resistor 
in the limiter stage and the sweep sig¬ 
nal generator between the converter (or 
mixer) tube control g^id and ground. 



Fig. 8—Marker signals identify frequencies. 

Adjust the signal generator for a 100-kc 
sweep about the i.f. mid-frequency. A 
curve as in Fig. 9 will be obtained if the 
system is aligned. 

When the receiver contains a ratio de¬ 
tector, connect the oscilloscope between 
point A on Fig. 5 or 6 and ground. 

The i.f. stages can be aligned with 
an AM signal generator. The process 
requires considerably more time because 
most i.f. transformers are overcoupled. 

To peak an overcoupled transformer, 
load the primary with a 1,000-ohm re¬ 
sistor, and adjust the secondary trim¬ 
mer for maximum response. Then 
switch the loading circuit to the secon¬ 
dary winding, and adjust the primary 
for maximum response. This is done for 
each set of i.f. transformer windings. 

RADIO-CRAFT for 









































The AM signal generator feeds its sig¬ 
nal into the grid of the tube preceding 
the stage containing the transformer 
under adjustment* Connect the indicat- 
i \g voltmeter in the limiter grid circuit 
' at point A in ratio detectors* With a 
sweep generator, we observe the full re¬ 
sponse at once, and artificial loading is 
unnecessary. 

In testing the r*f. section of FM re¬ 
ceivers, it is best to start at the oscilla¬ 
tor. The oscillator is the most critical 
stage in the front end and most likely 
|to be at fault. Measure the voltage be¬ 
tween the control grid and cathode of 
the oscillator with a v*t,v*m. to deter¬ 
mine whether or not it is functioning* 
*The voltage may have any value be¬ 
tween —2 and —10. Too low a value may 
he due to a bad tube or low operating 
voltage. If the plate and screen voltages 
are correct, change the tube* Measure 
the grid voltage on all bands since the 
tube may not function at some fre¬ 
quencies. This may be due to defective 
switching or to the fact that a tube 
oscillates more at low frequencies* 

If the oscillator is operating satisfac¬ 
torily, connect the 'AM signal generator 
to the receiver input terminals. Tune 
the receiver and the signal generator to 
the same frequency. Place the vacuum- 
tube voltmeter in the grid circuit of the 
limiter or at point A of the ratio detec¬ 
tor. If the set is operating satisfactorily, 
pe meter will be deflected. If there is 
no response, change mixer or converter 
tubes, measure voltages at the elec¬ 
trodes, and make resistance checks. 



Fig. 9—Response curve of an FM i.f. system. 


The serviceman must not rearrange 
any of the components on the underside 
of the chassis, especially small coils. It 
is impossible to emphasize too strongly 
tihe criticalness of these high-frequency 
circuits. Many of them, especially the 
oscillator, contain compensating con¬ 
densers to compensate for changes in 
the electrical characteristics of the tun¬ 
ing condensers and the coils. If one of 
these condensers becomes defective, the 
circuit is detuned. The serviceman 
might conclude that the circuits merely 
require alignment and readjust them. 
However, it will drift during each 
warm-up period, and the drift may be 
sufficient to shift the r.f. circuits out of 
range of the signal. The set will have 
to be retuned each time it is turned on. 

I Another frequently encountered de¬ 
fect is a howl caused by the speaker 
vibrating the oscillator tuning slug. 
Place a fiber spacer between the oscil¬ 
lator and the mixer sjug shafts to elimi¬ 
nate the vibration. This effect may be¬ 
come noticeable only as the volume con¬ 
trol is advanced, but the remedy is the 
same. Howling may also be due to 
speaker vibrations reaching the oscilla¬ 
tor sections of the gang condenser. 
Mount the gang condenser on a rubber 
cushion or a felt strip to stop this howl. 







STOPJ LOOKI^ORDER NOW 

LEOTONrs VALUE-PACKED “SUPER** 
RADIO PARTS ASSORTMENT, This U vou» 
chance to stock up on new & dismantled qual¬ 
ity radio & electronic parts —17 FULL 
POUNDS of COILS. TRANSFORMERS. 
SUB.ASSEMBLIES. SPEAKER ACCESSOR¬ 
IES, WIRE, SOCKETS, etc., etc. AU qc 
these AND MORE for only . 

CO-AXIAL CONNECTORS S31SP 
(PL-259) or 83-lAP right 
adaptor. Each 29c. 4 for $1.00 

4* PRECISION ETCHEO DIAL. Cali¬ 
brator 0-100 over 180*. Plated brass. 

hole, setccrew . 39 

jk-24 Jack, circuit opening, long 
frame. Takes standard 2 way phone 
plug. 2%' louB . 

10 for I.9S 


SENSITIVE D.P.O.T, RELAYS. 
Famous make. 3/16* silvered con 
tacts with protective plastic hous¬ 
ing. 18-28V.DC. 160 ohm coil. 

BRAND N"^V— 
ONLY 39c. 15 for $5.00 


Mail coupon for FREE copy of this great, new 
Concord Catalog—a vast, complete selection of 
everything in Radio, Television, and Test Equip¬ 
ment: Thousands of items .. .Jatest 194^ prices. 
LOWER 1 .. 

no-radL 

PLAYERS. — wu« aim UJDV, 

ABLES. AMPLIFIERS, COMPLETE SOUND SYS¬ 
TEMS. TESTERS. I>alest listings of all well-known, 
standard, dependable lines of radlojtmrts and equlpm^t. 
4.212,014 SATISFIED CUSTOMERS CaNNOT BE 
WRONGi Concords quarter-century reputation for 
Customer SatlsfaiHlon Is the reason Radio Men (the 
Experts who Knowl keep coming bach to CONCORD, 
At CONCORD, YOU MUST BE COMPLETELY 
SATISFIED or your money will be refunded. 


WIRE & TAPE RECORDING COMPONENTS 

Essential ‘*hard-to-gct” basic parts for con¬ 

structing units described in “Radio News,” 
Feb*. *AS. 

WIRE RECORD.playback HEAP. 
Preclslori built TrlpIc-Coll (record, 
pl.iyback, ^i-nse) 4 pU& plus- In 
t>'pc. Moulded bakelite housing 
<1 accurately "Y’* 

grooved for maximum fidelity & 
Rensitivlty. For replacement or 
new applications . 6.95 

WIRE SPOOL HUB. Pollohed alumi¬ 
num. Takes standard wire spool 
hole), shaft hole, deep *39 

PERMALLOY OUNCER LAMINA¬ 
TIONS. Hydrogen annealed. Specifical¬ 
ly for use In constructing TAPE BfX;- 
ORD-PIiAYBACK HEADS. Per oonoer 

contg. laminations .. 40 

MAGNET WIRE— Sufficient to wind 

complete TAPE HEAD. 

#22 P.E.—35e #28 P.E.—59c 

#30 SCC^5e Kit of all 3—$1.25 

RM.4 RECORDING MOTOR. Heavy 
duty. IIOV. 60 cycles. Adaptable to 
WIRE. TAPE or DISC RECORD A 
playback. 5/16* O.D. shaft. 3^* 
sq, 2^* deep. I.. 0 S 8 turntable, mtg. 
plate & reduction drive wheel. Bhb#; 
wt. 6 lbs . $4,95 

ALNICO ERASE MAGNET for TAPE OR 
WIRE. **U” shape; Polished poles. ^4*xH 

%*. 3/16* gap . 

Send for latest Illustrated ALNICO MAGNET 
supplement. 


: 3 ?^ 

ET 


HANDY RADIO PARTS KITS 

#I^R.F.. antenna & OSC. COILS. 10 assld. .98 
#3—MOULDED BAKELITE CONDENSERS. 

50 asstd, .00001 to .2 mfd. 200-600\W. 

Clearly marked . . 2.95 

#4—TUBULAR BY-PASS CONDENSERS. 50 
assl. .001-to .2 mfd. 200- 
COOWV. Standard brand*. 

2.49 

#9--WAFER SOCKETS. 

12 asstd. 4 to 7 prong ,25 
#10-^0LTAGE — 01- 
VIDERS. 10 asstd. muiti- 
tapped. High wattages In¬ 
cluded . 1-98 

#12—MICA PADDERS 
A TRIMMERS. 15 aSstd. 

Inel. multiple & ceramic 

base . 69 

9 27 WUo Wound. 

Std. klukes. IW. 10 asstd 
1.96 

#28—ROTARY SELEC¬ 
TOR SWITCHES. 6 asst, 
standard makes. Multi¬ 
deck & ceramic Input 1.75 


Get on our mallino lUt—always somethlno new. 

A Bettor Cone— Buy Leotono 
PROMPT SERVICE ON ALL SPEAKER & PHONO 
PICK.Up repairs 

Mtn. Order 52.00 — 20% deposit reo. on COD'* 


RADIO CO. 


TUBES! TUBES! TUBES! 

All in perfect condition, but in unsealed 
cartons. Most types in stock at up to 80% 
of! list. Every tube guaranteed 90 days. 

#20, 27 or 31 ...29 

#24, 42, 75. 77, 78. 6H6 or 6K7 . 39 

#37, 39. 5Y4. 5U4. 6A4, 
6A7, 6A8. 6B7, 6C5. 6F5, 
6J5, 6J7. 6L7, 6SA7. 

6SF5 or I2SK7 .49 

#IA7. JH5. 6U5. 6X5. 
7A7. 7Y4. 50 or 50B5 .59 

TUBE CARTONS. Plain. 
Miniature (1* 8q.x2H*) 

Per 100. 98 

GT sire (1%* sq.xS^A*) 

Per 100. 1.25 

Medium (lV8q.x4Vi') 

Per 100 .. 1.49 

Large (2* 3q.x5*i Per 
100 1*79 


‘*LAM1N0tD” TRANS¬ 
LUCENT PANELS. 1/16* 
x8%* 8 ( 1 . Red with gray 
hacking for decorative or 
Insulating purposes .35 M. 


250 OHM LINE TRANSFORMER to 8 ohms. 5 equal 
taps, 0 to-16db. Excellent low-loss matching to 1 or 
more romoled speakers. Diagram Ind. 69c. 2 for 1.25 


23 pgs. Radio and Television 
Sets • 62 pgs. Radio Parts 
18 pgs. Sound Amplifiers and 
Accessories • 23 pgs. Ham Gear 
9 pgs. Electronic Test Equipment 


CONCORD RADIO CORPORATION, Depl. |4^ 
901 W. Jaeksan Blvd., Chicago, 7, 111. 

Yes, rush FREE COPY of the comprehensive new Con¬ 
cord Radio Catalog. (Please Prir^t) 


Name. .. .. 

Address ... . 

City & Zor^e. .. State. . . 
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Complete Line of 

TELEVISION assembly’s 




minpioii nmeu 

WITH DUMONT INPUTUNER 


to" Champion modof 

273 ’* 


The Dumont Imputuner tunes continMOusfy from 44 to 216 megacycles * Champion model 



without a break, covers all 13 channels as well as FM, amateur, and 
aviation channels. For ease and convenience of operation no band 
switching of any kind is required when tuning from channel to chan¬ 
nel with the imputuner system. Just one simple operation to reach 
any desired station. 


303 ’* 

15" Champion model 

393 ’* 




'i 


All Television Assemblies are complete and in¬ 
clude: 29 RCA Tubes-plus CR Tube-Heavy Duty 
RCA 6.6 01 , slug 12" PM Speaker-Specially de¬ 
signed dipole antenna with 60 ft. lead in. 

10 Standard model 12'* Standard model 15" Standard model 


229 


.50 



25% DEPOSIT^ 
iALANCI 
C O, D, 


259 *® 349 *® 

Superior performance is obtained with a new IF Video & Sound IF Strip 
(Pat. Pend.) aligned, wired, pretuned, tubed and tested. All circuits are 
contained on one chassis ready to use with the front end unit supplied. 
This front end will handle 13 channels and Is aligned and tested, mounted 
on a separate chassis. Merely connect B plus filament and output IF leads 
to the television chassis. It is not necessary to make any RF alignments. 
These units utillie a clipper circuit which filters out ignition noises. 




RADIO COMPANY 

509 ARCH ST. PHILADELPHIA 6, PENNA. 


FM SWEEP GENERATORS 

(Continued from page 25) 


a ’scope for optimum alignment of all 
FM and AM receivers and tuners. FM 
receivers must be properly aligned to 
take advantage of the high-fidelity and 
noise-free characteristics of the Arm¬ 
strong and ratio-detector circuits. 

The following is a list of features 
incorporated in different types of FM- 
AM signal generators, with a descrip¬ 
tion of each type. The cross index lists 
popular makes of FM-AM signal gener¬ 
ators and the features each includes, as 
well as their relative prices. Experience 
indicates that wide-hand television 
sweeps combined with such instruments 
are impractical and prohibitively expen¬ 
sive. A separate restricted-range r.f. 
generator with 10-mc sweep has proved 
more satisfactory. 


FrbQUEINCY Range: Continuous cov¬ 
erage from 100 kc to at least 110 me is 
essential to cover all services. All fre¬ 
quencies should be fundamental — not 
harmonics. 

Number of Bands: More bands mean 
better dial accuracy. However, an exces¬ 
sive number of bands is time consuming. 

FM Deviation Range: Must be at 
least ±150 kc wide to permit visual 
analysis of wide-band FM receivers. An 
additional narrow deviation range per¬ 
mits accurate alignment of i.f. stages of 
high-fidelity AM receivers. Calibrated 
variable deviation is a valuable feature 
since it enables direct reading of i.f. 
band width which indicates fidelity re¬ 
sponse. For example, if the i.f. signal is 
fed into the converter, the discriminator 


pattern may be viewed on the ’scope and 
measured directly in kilocycles on the 
deviation scale of the generator. 

FM Sweep Frequency: Ability to 
vary the deviation rate is useful. It per¬ 
mits a point-to-point oscilloscope check 
through the whole set from speaker to 
antenna with one setting of the signal 
generator. 

Output Calibration : It is almost im¬ 
possible to design a signal generator 
whose output voltage doesn’t drop as 
the frequency is increased. Response 
curves therefore have little meaning 
unless the output level can be corrected 
with frequency. In addition, a calibrated 
direct-reading meter can indicate the 
signal-to-noise ratio, sensitivity, and 
gain per stage. This is a quick way to 
find a defective tube or circuit. 

Amplitude Modulation: A variable 
audio oscillator included means an ad¬ 
ditional instrument at the same price. 
It can be used externally to test audio 
response, speaker and cabinet resonance. 

Variable Modulation Percentage: 
Standard feature—should be included 
but not critical as to percentage of vari¬ 
ation permitted. 

Oscilloscope Synchronization: Un¬ 
less a ’scope is synchronized, it will be 
impossible to get a stationary pattern. 
Clip leads can be used to pick up exter¬ 
nal synchronizing voltages but are in¬ 
convenient and apt to introduce phase 
distortion. 

Oscilloscope Phasing: A phasing 
control eliminates a double image on the 
’scope. Phasing can be adjusted with a 
potentiometer and condenser hung on 
the horizontal input terminal, but the 
usual objection to ha>nvire applies. 

Accuracy: Usual standards prevail. 
Should be weighed against the type of 
pointer and scale, since ability to read 
calibration is equally important. Opti¬ 
mum arrangement would be highest ac¬ 
curacy obtainable plus a large dial, 
preferably protected and having a 
knife-edge pointer. 

Dial Type: Protected dials retain 
calibration better than unprotected ones. 
A large dial and thin pointer permit 
more accurate reading of calibration. 

ADVANTAGES OF FM 

(Continued from page 27) 

tually obtained. The correlation between 
the two is good. In general, field meas¬ 
urements have shown that FM stations 
are obtaining coverages very close to 
what has been predicted. 

Fig. 3 illustrates the approximate 
ranges of various classes of FM sta¬ 
tions. There is considerable variation 
due to local conditions, but they are 
roughly as follows: 

Radius 
In miles 

13.5 — Class A station, 1 kw effective 
radiated power, antenna height 
250 feet, in Area I with the maxi¬ 
mum permissible interference un¬ 
der FCC standards. 

32.0 — Class B station, 20 kw effective 
radiated power, antenna height 
500 feet, in Area I with the maxi¬ 
mum permissible interference un¬ 
der FCC standards. 














38.0—Class A station with no interfer¬ 
ence such as would be the case for 
all but the most densely populated 
sections of Areas I and Ilf power 
and height as above* 

65.0—Class B station in Area II, power 
and height as above. 

102—Class B station in Area II de- 
sig^ied for rural coverage, effec¬ 
tive radiated power 160 1^, an¬ 
tenna height 1680 feet above 
averagfe terrain. (Radio KRNT, 
under construction at Des Moines, 
Iowa.) 

Today, there are more than 600 FM 
stations on the air, and the PCC has au¬ 
thorized the construction of over a thou¬ 
sand FM stations to date. 

The existing 400 stations provide pri¬ 
mary service to an area in which 60 
million people live, and it is expected 
that 1,000 FM stations will be on the air 
by the end of 1948. These stations will 
serve 117 million people—84% of the 
population of the United States. 


The FCC should crack down on per¬ 
sons or companies who have secured 
construction permits for FM broadcast 
stations but have failed to erect a sta¬ 
tion, says the FM Association. A resolu¬ 
tion to that effect urges that the FCC 
be asked to “investigate carefully’’ all 
applications for extension of time where 
construction permit holders have not put 
their stations on the air within the time 
specified 


RADIO QUIZ 

By HAROLD GLENN 

Check your radio knowledge. Any 
question may have more than one cor¬ 
rect answer and, in at least one case all 
answers are correct. 

1. Mercury-vapor rectifiers are used 
for their (a) low voltage drop, (b) high 
peak inverse voltage, (c) heavy current 
handling* 

2. The condenser-input filter is good 
for (a) light loads, (b) low output volt¬ 
ages, (c) heavy loads. 

3* A swinging choke is used to (a) 
vary the bias, (b) improve voltage reg¬ 
ulation, (c) handle more current. 

4* Condenser-input filter circuits re¬ 
quire insulation protection for voltages 

(a) equal to d.c. output plus a.c. input, 

(b) 1.41 X d.c. output, (c) 1.41 x a.c. 
input. 

5. The most common method of cou¬ 
pling r.f* stages together is (a), resist¬ 
ance, (b) transformer, (c) capacitance* 

6. Capacitance within a tube is be¬ 
tween (a) plate and grid, (b) plate and 
cathode, (c) grid and cathode. 

7. The deflector plates in beam-power 
tubes take the place of (a) control grid, 
(b) suppressor grid, (c) plate. 

8. A supercontrol radio amplifier has 
the least amplification when (a) the 
grid is most positive, (b) the plate is at 
the saturation point, (c) the grid is 
most negative. 

9. Selectivity in a receiver means (a) 
louder signals, (b) sharper tuning, (c) 
grid bias. 

10. The output transformer has (a) 
high primary resistance, (b) step-up 
turns ratio, (c) low secondary resist¬ 
ance. (See page 82 for answers) 




ONLY 50c EACH 
$5.00 SET OF 10 


These Books Keep You On Your Toes! 


Her# »r# a total of 640 paces of downrlcht practical knowledce to help yon keep punchinc away 
at the unknown factors of radio until you have mastered them. Every one of the 10 is worth 
times its SOc price if you will Just apply a small portion of the information gained to your daily 
work. YouMl be glad you have the complete set handy whenever you are trying to work out a 
particular problem in construction* testing or servicing. You'll like the easy-t<^Mad type—the clean- 
cut printing—the smart, modern, flexible covers, and the great number of illustratioM. They all 
help to make learning a pleasure. Order as many as you need today—better atill, make it all 10. 




No. 2^HANDY KINKS AND SHORT 
CUTS. A carefully edited cooipllatlon of 
time Mvert. Kinks oo Antennas—Poww 
Supplies—Test KdUlpmMit — Senrlclng—In 
the Shop—Fhonoffrapbs and AmpUflera— 
evils and Transformers—Ulscellaneous. 


No. 30—UNUSUAL PATENTED CIR* 
CUITS. 1044*1046. A ROld mine In new 
hook-ups I A selection of unusual clrculU. 
many a result of wartime research—of great 
ralue to anyone Interested In electronics. 
Control Circuits—Detectors and Amplifiers 
—Power 8uw)lles—Miscellaneous Circuits— 
Foreign Circuits. 


Ne. 31_RADI0 QUESTIONS AND 
ANSWERS. Answers to most frequently 
asked questions. Clear schematics. Ampll- 
flers—Recelrers—^Transmitters —Meters and 
Test Equipment—Interphones—Power Sup¬ 
plies—Phono Ampllflen—P. A. Systems. 


Ns. 32—ADVANCED SERVICE TECH- 
NlQUE. An up-to-date coUectlon of Infor¬ 
mation for the tdvaneed serrloeman: Visual 
Alignment—Tracking Problems — Negative 
Feedback— Tone Control Circuits —Adding 
Microphones to Sets—Matching Loudspeak- 
ers^Remote Juke Baxes—Servicing Record 
Changers—Hum Elimination—FM Servicing. 


No. 33 —AMPLIFIER BUILDER'S 
GUIDE. Invaluable for the designer and 
builder of audio equipment. Tells how to 
build a wide variety of ampllflen. Detailed 
design information on: Push-Pull—Phase 
Inversion—Bass and Treble Boosten—Vol¬ 
ume Expanden—Beslstanoe Coupling—In¬ 
ternal Feedback. 


No. 34—RADIO* ELECTRONIC CIR> 
CUITS. An extensive collection of circuit 
diagrams, with brief, to-the-point descrip¬ 
tions of each, including: Intercommunica¬ 
tions Systems—Power Supplies—Balancing 
circuits-V.T. Voltmeters—Amplifiers—Ke- 
c^ven — Phono Ampllflecs — Short Wave 
Adaptora—Electronic Relays. 


No. 35—AMATEUR RADIO BUILDER'S 

GUIDE. For the "ham" who builds hU 
own. Practical, down-to-earth. Tells you 
how to Build: A 3 Meter Band Acorn 
Tube Set—Miniature Communication! Re* 
cel vers—Long Lines Transmitter—Begin¬ 
ner's Transmitter — Preselector — Rotary 
Beam Aerial-Power SuppUse. etc. 


No. 36-RADIO TEST INSTRUMENTS. 
A MUST for ovwy radio man. This latest 
book on building test equipment places em> 
Phssls on practical conatruction of : Signal 
Tracers—Capacity Meters-Portable and 
Bench MulU-checket^lgnal Generators- 
Tube Checkers—Electronic Voltmeters—and 
many otbm. 


No. 37 —ELEMENTARY RADIO SERV¬ 
ICING. For tbo radio man who knows 
Uttlo about servicing. How to get started, 
snd even more Important, how to keep ijo- 
Ing: Planning the Bervloe Shop—Equlm iui 
the 8hop^ya(.«Liitlc Circuit 
nat Tracing Metlpidi B^irbrlng the Midget 
—Solderlng^ — bring Volume Controls— 
How to Service 


No. 36—HOW TO BUILD RADIO RE¬ 
CEIVERS. This book contains a sufflcloot 
variety of sets to aPPeal to every radio fan. 
Includes: Short-Wave. Broadcast. PorUble. 
A.C. Operated. Miniature and Standard 
Receivers. Complets oodl-winding daU. 


RADIO-CRAFT LIBRARY SERIES 


RADCRAFT PUBLICATIONS. Dept. 68 See Your Radio Dealer 

25 West Broodway. New York 7, N. Y. If He Can't SuqpIt You. Use Coupon 


Send me the volumes 
unable to supply. 

(50o oaob, postpaid) efaecksd. My radio dealer is 

a All 10 

Books 

$5.00 
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SWITCHLESS INTERCOM 

A talk'listen switch in this 3-tube 
intercom amplifier is not required. The 
switch IS replaced with a resistor net¬ 
work which operates like a hybrid coil 
in a telephone repeater. Ordinary audio¬ 
frequency transformers are used in the 
hybrid circuit. Potentiometer R is of 



the screw-driver adjustment type. It is 
varied until no howl or feedback Js 
heard from either speaker. If 5,000-ohm 
magnetic speakers are not available, use 
PM speakers with 5000-ohm output 
transformers. 

Further adjustment of the potentiom¬ 
eter is not necessary if the leads to the 
speakers are not varied in length or 
other important changes made. 

George C. Reckentinb, 
Fort Wayne^ Indiana 

ONE-TUBE REFLEX RECEIVER 

The reflex receiver shown here brings 
local stations in with good volume. It is 
built into a cigar box ^nd uses a mere 
handful of parts. 

Instead of the conventional coil and 
tuning condenser, this set uses a coil 
from a permeability tuner and a mov¬ 
able iron core to tune it. The different 
stations are selected by moving the core 
in or out of the coil. The choke L is also 
a coil from a permeability tuner, but 
has a fixed iron core. 



In operation, the signal is amplified 
by the tube and is rectified by the 1N34 
crystal diode in the plate circuit. The 
a.f. signal is fed back by the trans¬ 
former to the tube where it is further 
amplified. The signal is heard in head¬ 
phones connected between plate and 
screen. If desired, a small PM speaker 
can be connected across the output ter¬ 
minals. 

Arthur S. Bean, 
Baltimore, Maryland 
(This receiver was tested by Radio- 
Craft and was found to bring stations 
in with good volume and medium selec¬ 
tivity.— Editor) 


USING OLD TRANSFORMERS 

Practically every radio serviceman 
and experimenter has several old power 
transformers that have been saved from 
junked sets. With a few other parts and 
a little work, these transformers can be 
put to practical use. 

Two transformers connected as in 
Fig. 1 can be used to burn metal filings 
and dust from between variable condens¬ 
er plates. Be sure to disconnect all wires 
to the variable condenser before apply¬ 
ing voltage. Position one or two usually 
supplies enough voltage for this work. 
Positions three and four may be used 
for finding breaks in power cords and 
similar jobs. 

^Open speaker fields can sometimes be 
made serviceable again by applying the 
high voltage to the defective winding. 
This tends to arc over the break and 
weld the wires together. 



Fig. 1—How to obtain variable high voltages 
for various jobs in the radio service shop. 


In Fig. 2, the 6.3- and 5-volt windings 
are in series with the primary, thus 
forming an autotransformer. If the 
transformer has a tapped primary, sev¬ 
eral voltages above and below the line 



Hg. 2—A variable-voltage transformer. With 
an untapped primary, a switch to throw the line 
from No. I to 4 will supply below-llqe voltages. 


voltage are available for testing. A set 
can then be tested under the same condi¬ 
tions that may be encountered in the 
home. (In some areas voltage is higher 
than normal, while in other places it is 
lower.) 

Certain types of ‘‘intermittents” in 
receivers will manifest themselves much 
faster, too, if the set is tested at a 
higher-than-normal voltage. 

SUBSTITUTE BOX 

This substitution box can be used for 
receiver testing and general experi¬ 
menting. 

The buzzer generates a signal for 
aligning and testing i.f. and a.f. cir¬ 
cuits. A crystal detector is used for sig¬ 
nal tracing in r.f. circuits. ^\\ connec¬ 
tions are brought out to pin jacks on the 
panel. 

The panel is a 5 x 10-inch piece of U- 
inch thick plywood^ and the plyw'ood box 
is 3 inches deep. 



If it is not already insulated, the 
buzzer should be wrapped in sponge 
rubber or cotton enough to absorb all 
the sound. 

Robert Gugannoni, 
Hightsiown, N. J. 

(Other parts or values may of course 
be substituted in this instrument if de¬ 
sired, — Editor) 



PHONO-RADIO CONVERSION 

A 3-tube phonograph amplifier can be 
readily converted to a combination radio 
phonograph merely by making a few 
circuit changes. The additional parts 



required are few—an antenna coil and 
tuning condenser, 2 fixed condensers, a 
resistor, and a single-pole double-throw 
switch. 

This set has good volume on local 
stations. 

John Zverloff, 
Akron, Ohio 

(But probably not too much selectiv¬ 
ity. However, such an attachment may 
receive a strong local station—in the 
absence of interference—with better 
quality than a high-priced superheter¬ 
odyne.— Editor) 
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Offr 2Gih Year 


NATIONAL COMPANY COMPONENTS 
Direct Callbrotlon Dlftl*^:! Drive Ratio 

ACN—TH' W X 5' U.. . -. .,$3,00 

ICN—W X 5' H with Ulumlnated scale $6.00 

SCN—6%' W X 4 7/16' H . $3.00 

MCN—SV W X 2%' n . $2.70 

NPWO Gear Drive 20:1 Ratio: Shaft per* 
pandlcular to Panel with Micrometer 7 A 

Dial . . 

PWO Gear Drive 20:1 HaUo; Shaft Par-^Q AA 
allel to panel with Micrometer Dial. 

WE CARRY A COMPLETE LINE OF NATIONAL 
PARTS A RECEIVERS 


APC*2r>mmf Silver Platwl Air Trimmer . I5e 

10 for. . $1.25 

APC-SOmmf surer Plated Air Trimmer . I5e 

10 for . $1.25 


OIL FILLED condensers 

1 Mfd., 750 VDC, Sprague . 

7 Mfd.. 330VAC. G.E. . ■ 

10 Mfd.. 330VAa G.B . 

10 Mfd., GOO VDC, Ckpacltroo . 

16 Mfd., 400TDC, W.E. Co. . 

2 Mfd., 1000VDC. Aerovox . 

0.1 Mfd.. 7500VDC. O.E . 

2 X 0.1 Mfd.. 7000VDC. G-E. . 

1 Mfd.. 5000VDC. Solar . 

2 Mfd., 10000VDC. C.D.. .. 


. ...15« 
. . ..98c 
$1.25 
.98c 
. .98e 
... 69c 
$1.50 
, $ 2.00 
. $2.95 
$13.95 


WIRE 

No. 10 Co(>per Ebamel 100 Ft. LeciEtha Each. 

No. 12 Cbpper Enamel lOO Ft. LonBtha Each. 

NO. 14 Copper Enamel lOO Ft. Lengths Each. 

300 ohm 'JVln Lead Plastic corored. 100 ft.. 

72 olun Co-Ax Coble 7c per 100 ft.^ .. 
3 Conductor Rubber Corered Cable per Ft. .. 


$1.75 
$1.25 
. .83c 
$1.95 
$6.75 
.. .3c 


CS—DIFFERENTIAL RELAY—S.P.O.T. 

Dual Coll with Armature Pivoted between colls. 
All contacts normally €>pen operates 220-250 
volte. 8000 ohms each coll contacts Rated 3 amps 
a llOVAC. Ideally suited 
for balanced or bridge type 
circuits where llnUted cur¬ 
rent or power is 
available. For only. . 



O.E 2SOO Ohm Relay— 
S.P.D.T, 4MA D.C.. 5 prang 
plug In type, bermetlcally 

I^Bi^ New . 


IEED5 

_ ^/le Home otRAOIO^ 


ITEMS YOU MAY BE LOOKING FOR 

Federal type Selenium Uectlflera. 100 Ma.. each-50c 

De Jur W. W. 20.000 Ohm Pot. 12 watt . 4^ 

ARC*5 Banana Plugs silver plated, per do/a^n . lOc 

P1/-259 Coaxial Plugi Silver Plated. l9o Ea., per ^ 

100 $15.00 

150 Wau, 6 ohm. W. W. Rheosut 4' Diameter $1.95 

CARDWELL VARIABLE CONDENSERS 
ET-27-AD: 27inmf iPlU aUtor 15 platea per section 
.070 Air Gap Jaolantlto Insulation Shaft. .. .$1.29 
ER*35-AD: 35mmf spilt stator 11 plates per section. 

,030 Air Gap IsoUnlite Insulation ^4" Shaft - $1.05 

MP-28 GS: 26 romf-T Plate .070 Air Gap Mycalex In¬ 
sulation Vk' Shaft . *1-29 

NUV-150VS: ISOmmf 35 plate. .070 Air Gap Mycalex 

Insulation Shaft . $I.M 

ZO-50-AS: 50nimf-21 Pl*te. .030 Air Gap Isolantlle 
Insulation, Screw Driver AdJ .95c 

METERS 

5'0'5 Amps. D.C.. Charge and Discharge Scale 2' 

Round ,... 

0-1 Amp. RF, G.E. T Round . $2.45 

100 Amp—6 volt D.C. 3^ Scale. IH*' Square. Gray fin¬ 
ish with shUnL A Swell Buy . .^.95 

0-100 MA r RD . SI.95 

TUBES At Real Price) 

5BP1 CR Tube 5" Green Screen. New., . ..$1.45 

832A, Dual Beam Power Tetrode. New . $2,15 

6J6, 'rwln Trlodo Miniature. New . 50c 

3C9-1, Triodo. 100 Watt Power OutpuL Now, ea. ..-39c 
10 for . $3.50 


If not rated 29% with order, balance C.O.D. All prices 
F.O.B. our warehouse New YorV. No order unde^ $2.00. 
We »H1p to any part of the Olobe 

LEEDS RADIO CO. 


75 Ve«cy Street 
COrtlandt 7-2612 


Dept. RC6 
New York City 7 


Quality - Price-Dependability , 



ATTENTION !! 

ALL SCR-522 
OWNERS 

Remote Control Boxes 
for SCR 522’s. Brand 
Ne^v In Original Pack¬ 
ing; Con.sists of 5 push 
button swltdvee. 5 We«t- 
om Electric Pilot As¬ 
semblies, with Pilot 
Bulbs and Dimmer, and 
lever Switch all finished 
In Black Crackle. Order 
yours Today 

(or only ^25 CO. 

Antenna Plug 46-PS'l 
for 522A . I5c ea. 


7 K r a a , .. . 
7 K 9 * 2 . . . 

7 X 11 K 2 . . . 
7 X 13 X 2. . . 

5 K 10 K 3. . . 

6 X 14 X 3 . . 


STEEL CHASSIS 

.63c 10 * Id X 3. ... . .Sl.« 

73c 4 X 17 X 3 . .90c 

• 7 V 17 X 3 . SI.as 

8x17x3: . 31.22 

•96c 11 X 17 X 3 . 5^-5® 

. .87c 13 X 17 X 3. . - .52.22 

.93c AM Black Wrinkle Flolih 
Steel Cans and Boxes 

4x4x2 . 68c 8 X 10 » 10 . S2.06 

4xSx3 . 78e 12 X 7 X 6 'iSS 

5 K 6x9 . SI.41 11 K 12 X 8. . . . |2.2S 

6x6x6 . .98c 15 X 9 X 7 . $2.35 

Sloping Front Meter Cate. Cut for 3 Inch Meter. 

S^lre 4V^x4x4 . . 9^1 

All Black wrinkle Finish 


Oynamotor-5047-D.C. Input 27 volts @ 1.75 amps. Out¬ 
put 285 voiu @ 0.75 amPs. continuous dutyQC^ 

Rating. Brand New. .. 

DM.43A Dynamotor. Manufactured bv G.E. Now. Input 
24V @ 23 Amps. 75Q0 RPM; output 515/1030/ OC 
2 '8v. ^ 215/260 mllllamps; filtered. Sl>oclal. 


Selenium Rectifier I'"ull Wave 68 VAC Input 48Vi:W 
Output .5 Amp .. $1.50 


WIRE WOUND 
POTENTIOMETER 

100,000 ohm. precision made. 
G. R. type. 25 watt. O' 
diameter. Cl QC 

Brand new.. 

Helneman Circuit Breakera. 

5 amp. 95e 




117 VOLTS ON AUTO RADIO 

Auto radios may be tested by this 
power supply without the use of a stor¬ 
age battery. A 6X5 rectifier tube and a 
6.3-volt filament transformer are used 
to supply B-plus voltage to the set. 

In operation, the rectifier tube and 
vibrator are removed from the receiver 
under test. The cathode of the 6X6 is 
connected to the input of the d.c. filter 
in the receiver. The positive battery 
lead and a lead- from the chassis are 
connected directly to the transformer 
secondary with the two short leads 
shown. This provides filament voltage 
for the tubes. This will, of course, be an 
a.c. voltage; since auto sets are designed 
for d.c. filament voltage, the test supply 
may introduce some hum, but for check¬ 
ing purposes this will usually not be 
important. 



TO CHASSIS OF RCVR 


Test the vibrator before removing it, 
by attaching the two 6-volt a.c. leads 
to the filament—or battery—^leads of 
the radio. If the vibrator purrs, it is 
probably O.K. If not, the trouble may be 
in it. 

A. P. Nielson, 
Seattle, Wash. 


i>‘Lv 
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Philip Rand started a new trend to 
real, badly-needed receiver-selectivity 
with his Q-5er. Byron Goodman carried 
it forward with his “Lazy-Man's Q-5er*’. 

We applaud both steps, but felt that 
even more could be attained by special 
design to really give every ham super-het, new or old, the “New Look 
selectivity QST advocates. 

Our answer is Model 805, lOOkc. I.F. Amplifier. Connect it between youf 
last i.f. secondary and your audio volume control and you get a small boost 
in gain. But what you really get is single-side-band selectivity — a selectivity 
curve 2.4kc. wide across the flat top, skirts falling so steeply as to be only 
4.7kc. broad 1000 times (60 db.) down, only 7.2kc. wide 10,000 times down! 
As Byron Goodman says of this new look selectivity, it will “cut thru the 
QRM and pull out the desired signal like nothing you ever saw or heard”. 
Take Model 805, only 3 7/8'" wide, 4 15/16" long, 5 5/8" high, make 6 simple 
connections to your 455/465 kc. i.f. receiver, (which can usually supply 6,3 
V. ac. at-75 Amps, and 110 to 250 volts d.c, at 25 ma. to the 805} and you 
have that post-war receiver with the “new look” 

Model 805 Price, less 1-6 BE6, 1-6 BA6, 1 • 6C4 tubes, only $18.90* 
Model 805K — kit cpmplete less tubes, $15.90* 



*^1 ^Prices higher West of Hockivs. 

' 1 Send for Catalog 

See these and other 
McMurdo Silver 
LCETI instruments at . 
yourfovorite jobber. 

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXfCUTiVE Or/lCE-S IJ40 MAIN ST . HARTFORD 3 C O N'N 
FACTORY OFFICE 1.3 4<J MAIN ST.. HART'FORO 3, CONN 


JUNE. 1948 






























































































30,000 

RADIO SERVICE- 
TECHMICIAMS READ 



EVERY MONTH 


RADIO MAINTENANCE todav filli a breach that 
has aiisted in the radio field Tor a long time. Al* 
ready 30,000 servicemen read RADIO MAINTE. 
NANCE every month because it Is devoted en* 
tirely to the Radio Service Technician, 

The RADIO MAINTENANCE staff specializes In 
the preparation of articles on every phase of 
Radio Maintenance In series form whkh may be 
filed and used for reference. The leading articles 
cover everything for the radio serviceman on 
Television, FM and AM; Test Equipment; Elec¬ 
tronic Appliances: Tools; Antennas: Alignment; 
Troubleshooting; Repair* Construction; Plck-ups 
and Sound Amplification and Reproduction 
Equipment. Also, in RADIO MAINTENANCE 
each month there are departments on hints and 
kinks, the latest news of the trade, review of 
trade literature, radiomen’s opinions, new prod¬ 
ucts and news from the organizations. All articles 
are presented In a step-by-step precision style, 
clearly Illustrated^ with schematics, accurate 
photographs, specially prepared drawings, white 
on black charts, color diagrams, isometric pre¬ 
lections and exploded views. 

RADIO MAINTENANCE is not sold 
on newsstands 


Binders In beautiful green simulated leather 
stamped In gold are now available for your 
RADIO MAINTENANCE magazines — see the 
current Issue of RADIO MAINTENANCE for 
Information. 


RADIO MAINTENANCE MAGAZINE RCA 

4A0 Bloomfield Avenue, 

Montclair 5 N. J, 

Please send me RADIO MAINTENANCE for 
□ I year at $3.00 Q Bill me later 

Q 2 years at $5.00 Q Payment enclosed 

Name . 

Address . 

City—State . 

*Occupation . 

Title .. . 

Employed by .'.. 


* Independent Serviceman — Dealer Serviceman- 
Service Manager—Dealer—Distributor—Jobber. 



IBcw Patents 


HIGH-VOLTAGE REGULATION 

Seor96 C, SzSklal and Robert R, Thalner, 
Princeton, N. J* 

(Assigned to Radio Corp. of America) 
Patent No. 2,435,414 

Many hiffh-voltase supplies for television are 
now derived from sweep circuits. Saw-tooth 
pulses are amplified and rectified to produce the 
d.c. Unfortunately, regulation is not too good 
with this method. This Patented invention uses a 
pentode instead of a diode for the rectifier. Good 
regulation is obtained because the plate-current 
characteristic of a pentode is a horizontal line 
when control and screen grid voltages are con¬ 
stant. 



The triode shown is the saw-tooth voltage am¬ 
plifier. The high-voltage pulses appear between 
Plate and cathode of the Pentode, and rectified 
current flows through the filter A to the output 
terminals. The screen grid voltage is kept con¬ 
stant because it comes from the d.c. plate supply, 
as shown. The control grid bias is derived from 
the voltage drop across R. Two d.c. currents flow 
in opposite directions through R. One is supplied 
by the B-power supply; the other is rectified 
cu^nt from the pentode. The grid bias may be 
adjusted originally at the potentiometer. 

The output voltage tends to fluctuate with 
changing loads and potentials. When it rises, the 
pentode grid becomes more negative, causing 
plate current to drop. When reduced, it causes 
higher plate current. Therefore the output volt¬ 
age is compensated. 


QUARTZ CRYSTAL SUBSTITUTE. 

Robert Adler, Chicago, Ml. 

(Assigned to Zenith Radio Corp.) 

Patent No. 2,435.487 

Quartz crystals are important in many types 
of communication circuits. However, the raw 
material is not abundant and must be carefully 
choron to avoid even minute flaws. In addition 
it is difficult to cut to the required shape and 
size, thus adding to the cost of the finished crys¬ 
tal. The mechanical substitute for a quartz crys¬ 
tal described here is suitable for use at fre¬ 
quencies from about 260 kc to 3 me. 

The principle of operation is shown in A. 
A coll or loop and a washer-shaped metal disc 
are Placed in a magnetic field. The loop is sup¬ 
plied with current from an external source and 
induces a secondary current in the washer. Ar¬ 
rows show the directions of these currents at a 
particular instant. The washer current is ac¬ 
companied by its own magnetic field. 


The reaction of both fields on the washer 
causes it to vibrate, as shown by the four ar¬ 
rows. When the loop current reverses, so does 
the force on the washer. Actually, the loop is 
supplied from a high-frequency source and the 
washer element vibrates at the same rate. There 
is some frequency at which maximum vibrations 
are obtained, depending upon 'dimensions of the 
washer, <1 



a 



Because of the mutual reaction between the 
loop circuit and the vibrating element, a high 
value of impedance is reflected into the loop cir¬ 
cuit. The entire mechanical unit is equivalent to 
the electrical network at B. There is a parallel- 
resonant circuit In series with a resistor and an 
inductance. The inductance may be resonated with 
an external capacitance C to produce a series- 


resonant cirenit tuned slightly off that of tbs' 
parallel circuit. This gives a maximum change of 
impedance between the two frequencies. 

As an example of size, a 1-mc vibrator has the 
following dimensions; outer and inner diameters 
are respectively .267 and .26 inch, and thickness 
.01 inch. The material may be aluminum or 
molybdenum, and the Q is higher than 6,000. 
The magnetic field has a strength of about 10,000 
gauss. 


REMOTE OPERATION OF 
MOTORS 

Richard G. Clapp, Haverford, Pa. 
(Assigned to Phllco Corp.) 

Patent No. 2,435,423 

Suitable'for driving small clocks or other mo¬ 
tors by microwave power transmitted from a 
distance, this system is especially useful for oper¬ 
ating small synchronous motors which may re¬ 
quire an accurately controlled frequency but 
which are not located near a 60-cycle line. 

PUUE XliITTCR SYNC MO TOR 

XMITTER AMT RCVR ANT 

A magnetron or other pulse-type transmitter, 
operated directly from the a.c. line, radiates 60 
pulses of high-frequency Power per second. These 
pulses are picked up, detected by a crystal X, 
and shock-excite a resonant circuit tuned to 60 
cycles. The nearly sinusoidal oscillations are am¬ 
plified and can be used to operate a clock or 
other motor. 


IMPROVED PENTODE TUBE 

Robert Adler, Chicago, 111., and John G. 

Prentiss, Berwyn, III. 

(Assigned to Zenith Radio Corp.) 

Patent No. 2,426,681 

This new type of Pentode makes possible very 
high amplification in a single tube. The area of 
the Plate is smaller than that of the third grid. 
This grid is also closely wound. The remaining 
elements are roughly similar to those in the 
usual pentode tube. 



With this construction the third grid can con¬ 
trol the plate current, becoming a control grid. 
In addition it controls the screen current. This 
is because the total cathode current remains ap¬ 
proximately constant for a given control grid 
potential. Therefore any plate current variation 
is accompanied by a corresponding and opposite 
variation of screen current. 

The new tube may be connected as shown in 
the schematic. The screen circuit contains a load 
across which amplified voltage is developed. This 
voltage is transferred to the third grid which 
controls plate current. The output voltage exists 
across the plate load. In effect this tube is 
connected as two triodes in cascade. 

There is also a regenerative effect in the new 
tube. As described previously, a more negative 
third grid reduces Plate current and therefore 
increases screen current. This reduces the screen 
voltage. Since the screen potential is coupled 
to the third grid through the condenser, the 
original potential of the third grid is intensi¬ 
fied. With suitable design regeneration is present 
without sustained oscillations. 

An output of several volts may be obtained 
when the input is in the order of millivolts. 


CIRCULAR SWEEP CONTROL 

Aiden Packard, Kanmore, N. Y. 

(Assigned to Colonial Radio Corp.) 
Patent No. 2,436,447 

This invention may be used with a circular 
sweep oscilloscope in radar detection and for 
measurements of rotating machinery. In a radar 
installation, for example, a saw-tooth current 
flows through deflecting coils and causes the 
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from this NEW, IMPROVED 

MAGNETIC 
PHONO PICK-UP 


$ Profit and Exquisite 
Record Reproduction... 

JOBBERS ... SERVICEMEN . . , turn service calls into 
profitable sales with ease. This new LEAR Reluctance Pick- 
Up transforms‘‘flat’’old-fashioned sound into full-toned 
modern reproduction! 

This new, improved High-Fidelity Reluctance Pick-Up is LEAR engi¬ 
neered to excel in quality of performance . . . and priced for 
your profit. Replaces millions of old style crystal pick-ups 
now in use! Jewel stylus eliminates needle changing — holds 
surface noise to a bare minimum. It performs a miracle of 
modernization — assures full tonal beauty of sound wherever 
installed. 

List this "hot” seller in your Catalog! Service men who feature the 
new LEAR Magnetic Pick-up will pick up extra profits every 
day! Cash-in now-write for complete discount price list today! 


To complete your LEAR Sound Service: 
New, Improved LEAR PRE-AMPLIFIER, List Price-$9.90 

To provide additional amplificacioo with use of MP'!03 
LEAR Magnjctic Pick-up. Can be connected directly to old 
costal Cartridge input. High voltage and filament wires pro¬ 
vided for connection into existing equipment. Two-position 
switch permits high-fidelity response to finest quality 
recordTngs. 

No. PA-103 (not shown here)—LEAR Tone Arm Assembly 
with MP-103 Magnetic Variable Reluctance Pick-Up Car- 
tridge. List Price $15.50. 

Designed for high-fidelity reproduction of 10" and 12* recor¬ 
dings. Spring counter-balance provides ^‘feather touch” 
operation — only 17 grams stylus pressure on record. This 
reduces record wear to a minimum. Handsomely finished 
in brown metallic. 

Factory Represenfafives^Dhfribvfors: a few choice 

territories are still available for these and other 
fine LEAR Electronic Products. Write today 


giving full details. 


Ho. M72 




no Ionia Ave. N. W. Grond Rapids 7, Mtch. 


electron beam to move at a constant rate away i 
from the center of the screen and then to be I 
returned abruptly. The deflecting coils rotate | 
continuously around the 'scope tube so that the ' 
radial path of the beam also rotates and scans , 
the entire surface. A bright spot on the pattern ‘ 
shows the location of an object within the field 
of the transrnitter. 

REVOLVING OeflfCTlNG COILS 

OAMPMGTUK 


AC LINE 


Power rectifier (top) 
is stabilized by the 
combination of a di¬ 
ode rectifier, a tet¬ 
rode and two voltaqe- 
requlotor tubes. Tet¬ 
rode plate and grid- 
voltages, rise and fall 
with a.c. and output 
voltage, varying the 
current through T and 
thereby causing thy^a- 
tron voltage grid vari¬ 
ations that will coun¬ 
teract the change. 

JUNE. 1946 


VARIABLE FOR SIMULTANEOUS CONTROL OF AMPLlTUOC AND ZERO 
POSITION OF BEAM 


To expand the pattern on the screen for closer 
study requires that the saw-tooth current be in¬ 
creased. The deflection current is actually com¬ 
posed of two parts: the amplified saw-too^h cur¬ 
rent and the average or static plate current. If 
only the first component is increased (by greater 
amplification), the beam will travel out further 
but will also be returned to a point beyond the 
center of the pattern. This U because the center 
point of the radial path is determined by the 
average or static plate current w'hich has ' not 
been changed. 

In the circuit shown, resistor R controls nega¬ 
tive feedback and tube amplification. At the 
same time it adjusts the average value of grid 
bias. The resistors in the cathode and screen-grid 
circuit and resistor S are determined by experi¬ 
ment. Design is correct when the d.c. plate cur¬ 
rent changes in the same ratio as the' amplifica¬ 
tion, when R is varied. 


THYRATRON REGULATOR 

Donald R. Gibbons, Belmar 
and Harry L. Chaney, Red Sank, N. J. 
(May be used by fhe U, S. Government with¬ 
out royalty payment) 

Patent No. 2 435,961 

A thyratron may be used as a regulator tube 
for very high currents. The regulator circuit is 
shown in the figure. An upper transformer wind¬ 
ing has an R-C network to displace the thyra* 
tron grid voltage compared to the plate voltage. 
The lower winding supplies high voltage to the 
thyratron plate and the plate of a tetrode through 
a diode rectifier. The tetrode voltagbs are stabil¬ 
ized by VR tubes. 

Rectified output from the thyratron is filtered 
and appears at the output terminals. Some of this 
voltage is fed to the screen-grid of the tetrode 
through an adjustable resistor S. If the output 
voltage should drop, the screen grid becomes less 
positive and less current (lows through T. The 
thyratron grid potential becomes more positive 
than before, and the tube conducts earlier each 
cycle to compensate for the reduction in output 
voltage. 

The advantages of the thyratron in this cir¬ 
cuit are low voltage drop and high current-carry¬ 
ing capacity. In addition the control is gradual, 
a characteristic usually associated only with 
vacuum tubes. 
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O LOOP ANTENNA 

« / wotUd like to have a diagram of 

a highly directional loop antenna for 
use on the broadcast band. The response 
should be maximum in one direction in>- 
stead of front and back as in the usual 
type. — E.V,P., Ordnance, Ore, 

A< Here are circuits of two directional 
loop antennas. In circuit A, the loop is 
used as a sensing antenna as well as a 
directional loop. For best unidirectional 
effect, throw SI to ‘‘balance” and adjust 
C until the signal has equal intensity 
each side of null position. After the 
loop is balanced, throw SI to “sense” 
and rotate the loop for maximum signal. 
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Ckt. A—Simple direction finding loop input. 
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and a small battery-powered amplifier. 
I wish to attenuate all frequencies above 
100 c.p.s. when desirable. — N.A.R., 
Pittsburgh, Pa. 

A. The amplifier in the diagram will 
give sufficient gain and output under 
normal conditions. Should greater gain 
be needed, a CK510AX could be substi¬ 
tuted for the first CK512AX with a 25% 
increase in A-battery drain. If less 
power output is permissible, a CK522- 
AX could be used in place of the CK506- 
AX. 

RECORDING AMPLIFIER 

Please print a diagram of a re- 
cording amplifier using a 6SJ7, 6SQ7, 
and a 6L6. / want to use a lO-ma d.c. 
meter for indicating recording levels if 
possible. The recording head is the U- 
ohm magnetic type. — S.K., Honolulu, 
T.H. 

A. Input circuits for a microphone and 
a playback pickup are provided in this 
recording amplifier. Monitor phones can 
be used w'hen recording. The recording 
level meter is used with a full-wave 10- 
or 15-ma meter rectifier. Shield grid and 
plate leads to the 6SN7 input. 

Q MULTIMETER 

m I have a 200-microampere d.c. meter 
with a 600-ohm internal resistance. I 
would like to use this as the basis for a 
multimeter with a.c. and d.c. voltage 
ranges to 1,000 volts, d.c. to 1 ampere. 
The meter has a resistance scale calu 
brated up to 2,000 ohms. 1 would like to 
use this and have additional scales to 
read up to 2 megohms. — K.L.L., Bloom¬ 
ington, Ind. 


A. This multimeter circuit should meet 
your needs. All parts values are shown. 
The accuracy of the meter will depend 
on the accuracy of the shunts and mul¬ 
tipliers. The 150-ohm resistor across the 
output of the a.c. rectifier should be ad¬ 
justed to draw 1 ma. The 1,400-ohm 
resistor in the direct current line may 
be made variable to compensate for any 
inaccuracies in measuring the internal 
resistance of the meter. 


3-300K IN SERIES ?-2.SUEC IN SERIES 

'^90011 200iiA/600A + . 
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Ckf. B—injproved direcfion*f]nder circuit. 

Circuit B is similar, except that the 
5,000-ohm potentiometer is adjusted for 
best phase conditions. It has the advan¬ 
tage that the loop is shielded and the 
length of the vertical antenna, which 
must be used in this circuit, can be 
adjusted for optimum signal strength. 
The signal from the vertical antenna 
through the potentiometer and L2 
should be equal to, but not greater than, 
the signal from the loop. 

The parts list for both units is: 

Ll—Approximately 1 millihenry. Can 
be winding from i.f. transformer. 

LlA—Wound to match receiver input. 
L2—Approximately 240 microhenries. 
Can be secondary of standard r.f. coil 
with turns added or removed. 

L3—250 to 500 microhenries, closely 
coupled to Ll. 

L4—Inductance to match other tuned 
coils in receiver. Loosely coupled to 
Ll or coupled for best signal transfer. 
C—Differential-type variable capacitor, 
approximately 50-aaf. Cardwell type 
ER-50-AB may be used. 

^ ELECTRONIC STETHOSCOPE 

^ I am a physician and my hearing is 
impaired to the extent that J have 
trouble hearing heart sounds (35 to 60 
c.p.8.) vnth an acoustic stethoscope. I 
want to build an electronic instrument 
using a lapel-type crystal microphone 


CK5I2 AX 


CK5I2 AX 


Muifimefer with a 200>microannpere movement. 


CK506AX 


OUT. PLUG 



A ^ADPSTSW 2.2K OUTPUT FOR EITHER MAG. OR XTAL UNO 

t-l-l.iVA H-22.b-45V B 

An electronic stethoscope which uses three of the subminiature hearing-aid type tubes. 

6SJ7 . 6SN7 6L6 

.0S/400V 500K 



This medium-power recording amplifier uses a tO-milliampere meter as level indicator. 
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Try Tliiii One— 

BASSvCOMPENSATION 

A small iron^cored coil in the voice- 
coil leads of a speaker provides a very 
effective form of bass compensation. The 
inductive reactance of the coil increases 
with the frequency, thus decreasing 
voice-coil current at high frequencies 
while passing lower notes. 

P. C. Dimitzacopoulos, 

St. Johns, P. Q., Canada 
(The inductance may consist of a 
small filter choke, iron-cored r.f. choke, 
or other inductance having values be¬ 
tween 100 mb and 5 henries. Experi¬ 
ment with different values for best re¬ 
sults.— Editor) 


SPEAKER CLEANING KINK 

To remove bits of iron or steel from 
between the pole and voice coil of a 
loudspeaker, insert a screwdriver into a 
coil of insulated wire and energize the 
coil with d.c. to make a powerful electro¬ 
magnet. Keeping it in the magnetic 
field, run the end of the screw-driver all 
around the space between the pole and 
the voice coil while moving the cone 
back and forth. This will remove naag- 
netic material. 

E. S. Coleman, 
Dallas, Texas 

PICKUP ARM MOUNT 

Here is a quick way to substitute 
phono pickups on a record player. 

Remove the hinge at the end of the 
pickup arm and replace it with a phone 
plug. Mount a phone jack in the basii of 
the pickup arm swivel. The exact motmt- 
ing varies with the different types of 
arms. 

To change pickups, merely remove 
one and plug in another. 

Albert Thomas, Jr. 

Cleveland, Ohio 

CLEANING RADIOS 

I attach a rubber hose to the outle : of 
a vacuum cleaner and use the air b ast 
to blow out the dust from cabinets, 
speakers, chassis,' and other sections of 
radios. This is more effective than using 
a cloth or a brush. 

The air blast also removes many 
scratching and hissing noises that can¬ 
not be found easily. 

Floyd Story, 
Springfield, III. 

HIDDEN ANTENNA 

Many modern homes have metal-li ied 
laundry chutes running from the upper 
floors to the basement. These make ex¬ 
cellent antennas. The lead-in can be .sol¬ 
dered to the metal lining and brought 
into the room through a hole drilled into 
the side of the chute close to the wall of 
the room. In most cases, the lead-in can 
be concealed by running it along the 
baseboard molding, or possibly under a 
carpet. 

A preliminary check should be made 
with an ohmmeter to make sure the 
chute is not grounded. 

Howard A. Miller W2WLZ 
Rochester, N, Y 
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Introduces... 



Unexcelled in Perfomiance • Remailialily Low in Cost 



Designed fp satisfy the most critical profes¬ 
sional or amateur, the Collins **Soper 20** 
offers unsurpassed value in an FM RECEIVER. 
The advonced 20-Tube circuit features: Arm¬ 
strong FM, built-in stobilized power supply 
and audio amplifier capable of 10-walt out¬ 
put; new 6AL7GT tuning eye, connections for 
2 types of phono pick-up, output imped¬ 
ances to match 4 to 20 ohm voice coils and 
500 ohm fine, and variable bass and treble 
tone controls with attenuation and boost for 
upper and lower registers. 


Write Today (or Complete Details 


COLLINS Audio Products Co., Inc. 

P. O. BOX 368 • WESTFIELD. N. J. • WE. 2-4390 


i 
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P' 

t 
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ASTATIC MIKE 

Here’s a HOT 
value for YOU! 
Hi^h quality crys¬ 
tal mike. Can be 
used cither as 
hand mike or desk 
mike. With Stand. 
Base and 7 ft. 
Cable. 


$A95 


6 



TURNER MIKE 

Hi eh quality crystal 
hand-mike, unidirec¬ 
tional, wide ranee 
response. Onc-piece 
construction, 
diam. by IMs" thick. 
Complete with at¬ 
tached 100-ft shielded mike 
cable. A truly wonderful buy, 
for only. .. 



SPECIAL 


%^7S 


GENERAL INDUSTRIES 

HOME RECORDING UNIT 

VALUE 
$39.95 

$19.95 



A low priced 
recording and 
play.baek unit 

__ _ __ to cut records 

up to 10 & 12 inch records. Consists of JO' turntable. 
cuttinO head, and crystal pIckuP on a base Plate (5 
wide aod I O' from front to back. 



2 TUBE PHONO 

OSCILLATOR 

Complete with tubes. 
35Z5, I2SK7. Use with 
record player, and tune 
in on any radio. 
Complete. All Wired. 

$4,75 


3 Tube PHONO AMPLIFIER Volume C 4 95 
and tone control. ALL WtREO with Tubes. 

ASTATIC Pick Up with G.l. JA Q5 

motor ... 



DETROLA 

AUTOMATIC 

RECORD 

CHANGER 

Plafys 10 12 

Inch recorde 
automatically. 
Crystal pickup. 
Special 

$14.49 


WEBSTER RECORD CHANGERS 

Model «I56 Plays 12-Ten or lO-Twelve Inch record*. 

auto».at.c stop • crystal 

(Model #'-'156-27—Same as above with G.E. ^ 

Reluctancy pickup and pre-ampliner $7 Aew 
extra. 

8 section telescopic aerial . $1-95 

iOO Asst. Resistors. IRC. etc. . $1.79 


25*/e Deposit. Bal. C.O.D. Plu* Charges 
Write for Latest Catalog 

BONAFIDE RADIO CO. 

89 Vi Cortlandt St.,Dept. K, N.Y. 7,N.Y. 


RADIO PANEL LABELS 

Commercial-looking letters for your 
radio can be easily made. The materials 
needed are: clear speaker cement, an 
indelible pencil, and a small slab of 
smooth unglazed porcelain about 2 x 2 x 
hi inches. 

Print the letters on the porcelain slab 
with the pencil. Then apply a thin coat¬ 
ing of cement to the letters with a soft 
brush, allowing it to dry for about V 2 
hour. After it has dried, peel off the 
cement, trim the edges, and glue it to 
the equipment with transparent glue, 
such as Duco cement. 

Stanley J. Zuchora, 
Detroit, Mich. 


COMPARE THESE VALUES 


0Z4 

INDIVIDUALLY BOXED 
. 12AT6 . 

.. .SST 

1T4 


. .88 

12BA6 . 

.. .60 

1R5 


. .88 

12BE6 . 


1S5 


. .88 

12SA7 . 

.. .69 

3S4 


.88 

12SK7 . 


3Q4 


. .88 

12SQ7 . 

.. .59 

5Y3GT 


. .42 

35B5 . 

.. .69 

6 X 5 GT 


.59 

35L6GT . 


6K6GT 

..... 

. .59 

35W4 . . 


6V6GT 


. .69 

35Z5Gt . 


25Z6GT 

25L6GT 


.59 

50B5 . 



. .69 

50L6Gt . 

.. .69 


DEDUCT 10*/© IN LOTS OF 50 OR MORE 
Write for Free illustrated Bargain Bulletin 

JOYCE RADIO DISTRIBUTING 

BOX 2668 HOLLYWOOD 28, CALIP 


JUNE. 1946 
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ForeifiH^Mews 




Easily-serviced British radio which 'opens like a flower" on release of a single bolt. 


Two highlights 

Two of the many good exhibits struck 
me as being well in the brain-wave class. 
The first of these is a kit for determin¬ 
ing the temperature of soldering iron 
bits in the quickest and simplest way. 
Books and articles on soldering have a 
way of recommending a bit temperature 
of so many degrees centigrade, but don^t 
tell how to measure it without a pyro¬ 
meter, which is a pretty unlikely piece 
of equipment in the amateurwork¬ 
shop. The kit consists of a number of 
cards, each containing a length of spe¬ 
cial wire which melts at a stated tem¬ 
perature. Simple, as many good things 
are, but very useful! 


SOMETIME ago I 
wrote that it 
was strange 
that there 
should be so little 
interest in tele¬ 
vision in France. 
By that I meant interest amongst tele¬ 
viewers and potential televiewers; for 
French technicians are most actively 
concerned with this branch of radio. 
What must be one of the most advanced 


Fig. I—BBC's new television test pottern. 

outfits in the world—if, not the most 
advanced—is the French mobile demon¬ 
stration equipment, which has been 
making a tour of Switzerland, Belgium, 
Holland and Scandinavia. The system 
has an 819-line scan coupled with a 
transmitted band-width of 10 me. 

The outfit is housed in a small fleet 
of trucks. One of these contains the 60- 
watt 200-mc transmitter. The same 


Report From Britain 

By Major Ralph W. Hallows 

Radio-Craft European Correspondent 


truck contains the mixer, which allows 
either of the two cameras carried to be 
faded in or out as required. Each cam¬ 
era has a battery of lenses of different 
focal lengths in a turret. When either of 
the turrets is being rotated, its camera 
is automatically cut out and the other 
automatically cut in, to avoid all chance 
of one particularly annoying effect. The 
apparatus must be amazingly robust, 
for its journeys were made in winter 
time. I know the countries visited—and 
their roads. There is nothing wrong 
with complicated electronic equipment 
which can be unpacked, erected, tested 
and be in full working order within five 
hours of its arrival at Oslo, Norway. 

The images are said to be of as 
good quality as those of the movies. 
With an 819-line definition and the 10 
me bandwidth, I can well believe this. 
I don^t know, though, that Fd care to 
swap jobs with the designer called upon 
to produce at a popular price, 819-line 
televisers able to do justice to a IQ-mc 
transmitted bandwidth! 

Keeping them on their toes 

rd like to see what the new French 
gear would make of the latest test pat¬ 
tern (Fig. 1), transmitted for an hour 
each morning by the BBC's television 
system. It was designed jointly by the 
BBC, and the British television manu¬ 
facturers to show up almost any fault 
you can think of in a televiser. The 
background of the pattern is a mesh of 
black squares separated by narrow 
white lines. In the middle is a white 
circle containing two vertical grids of 
black and white lines, arranged in 
blocks corresponding to frequencies of 
1.0, 1.6, 2.0, 2.5 and 3.0 me. The circle 
also contains a vertical bar, composed 
of five squares graded in tone values 
from white through two shades of grey 
to black. At the corners of the pattern 


are line grids corresponding to a fre¬ 
quency of 1.0 me for checking uniform¬ 
ity of focus over the whole screen. The 
pattern is completed by a broad black 
horizontal bar on a white background 
above the circle and by a narrow white 
bar on a black ground and a narrow 
black bar on a white ground, one on 
each side of it. The scan width of these 
narrow bars is about 0.26 microsecond. 

You can guess what a boon these pat¬ 
terns are, not only to engineers who 
design televisers, but also to service¬ 
men and to televiewers who know some¬ 
thing about the works of their receivers. 

The component show 

It would have been surprising, if I 
may so put it, had there been anything 
new about the show recently held in 
London by the British Radio Component 
Manufacturers. We learnt during the 
war anything that we didn't already 
know about making compact, robust, 
fully tropicalised components. Progress 
then was—and still is—chiefly in the di¬ 
rection of ruggedness, standardization 
of performance and miniaturization. 
What one expected was exactly what 
one did find—a wide range of small, 
well-made and sturdy bits and pieces, 
often backed by performance certificates 
from the National Physical Laboratory, 
which corresponds in many ways to the 
American Bureau of Standards. Two 
points, though, specially impressed me. 
The first was the ingenious ways in 
which certain severe shortages in raw 
materials—steel is one of the most 
acute—were overcome by the ingenious 
use of substitutes. Secondly, I welcome 
the realization by component designers 
that any separate part of a radio or 
television receiver should be so con¬ 
structed that it is easily mounted, con¬ 
nected, and checked, not only in the fac¬ 
tory, but also in the serviceman's shop. 
In the bad old days of the past far too 
many components seemed to have been 
designed with a view to making things 
as difficult as possible for all who had 
to handle them. 
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MODERN CRYSTAL RECEIVER 

By W. V. NUTALL 

A 1N34 germanium crystal diode and 
parts of a permeability-tuned i.f* 
transformer are used in this efiicient 
cryst^il set. It is simple to construct 
and has good volume and selectivity. 
Unlike most crystal sets, the primary 
coil instead of the secondary is tjned. 
The tuned antenna circuit is an impor¬ 
tant feature of this receiver becaise it 
provided a much greater signal strength 
at the headphones than if the secondary 
were tuned. 

To construct the receiver, take the i.f. 
transformer apart and unwind the sec¬ 
ondary coil until it is about 70% the 
size of the primary winding. Remove the 
iron slug from the secondary core, cut 
the cpil mounting board in two, and 
mount each part as shown in the draw¬ 
ing. Warm the wax holding the coils 



to the forms with the heat from the 
soldering iron (careftUly), and move 
the coils up flush with the ends of the 
forms. 

The wiring is straightforward. One 
lead of the IN34 crystal is soldered to 
one of the secondary coil terminals and 
the other lead is fastened directly to the 
phone jack. Make sure that the rotor of 
the condenser is connected to ground to 
prevent detuning due to body caps.ci- 
tance. 

Selectivity is determined by the pcsi- 
tion of the iron slug in the primary cir¬ 
cuit and by- the coupling between liie 
primary and secondary coils. The sac- 
ondary coil is moved back and forth, to 
make this adjustment, by turning the 
wing nut. 

Antenna length is not critical, but it 
is an important part of the receiver and 
is worth a little extra effort. Maximum 
signal strength is obtained along its 
length, so pointing it toward a more dis¬ 
tant station will bring in the station. 
Placing it at right angles to a strong 
local transmitter permits weak signals 
to be heard more clearly. With a 60-fo3t 
antenna and with a steam pipe for a 
ground, at least 10 stations from 200 to 
400 miles away have been clearly heard. 
An average of three more-distant sti- 
tions are heard four or five nights a 
week the year round. 


Better Products for the Radio Industry 


yimrA 

NEW G-C 
STATIC CHASER 
INJECTOR and POWDER 

Tire static 
powdar 
— improve 
auto radio 
reception. 

EI i m i n a te$ ^ 

wheel static Inter 
fere nee. New pow¬ 
der 1$ blown into 
all the inner tubes—easy to use. For 
every car ownerl 

No. 5604—I niector for G-C Static 

Powder . . Lilt $1.50 

No. 5605—G'C Static Powder Packet 

for 5 tirei. . . .. List $1.00 

No. 5606—Kit—One Powder Packet and 
Iniector . List $2,50 

NEW G-C 
MINIATURE 
TUBE PIN 
StRAIGHTENER 

Every Radio Man needs a tube pin 
straightener for the new miniature 
glass tubes. Each man should have 2 
or 3—one to carry with him and sev¬ 
eral fastened to his bench. 

No. 5191 ... List $1.00 


NEW G-C 
TUBE PULLER 

Makes it easy to remove or In- 
lert miniature tubes . . . simple 
to operate. Inserts or extracts 
tubes where fingers will not 
reach—into hard-to-reach 
places. Saves time and 
money, Ends tube break- 
age, prevents burnt fingers. 

No. 5093—Miniature Puller . List $ 1.65 

No. 5093-0 Display of 12 . .List $19.80 


NEW G-C FIELD 
CHASS EZ 

Holds almost any radio 
chassis in position I Has 
special reversible hooks nr.„r " 

for flanged type chassis 
or, to tilt chassis back if necessary. Made with 
slide adjustment—takes only 5 seconds to In¬ 
stall. No parts to lose—will never wear out. A 
real convenience for the radio servicemani 


No. 5207 Chass Ei. 


..List $3.65 


Have you seen the new < 
*‘Speedex” Wire* Strippers ... 
for illustrated literature. 

RADIO DIVISION OEPT. D 
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GENERAL CEMENT Mfg Co., Rockford, III., U. S. A. 

Monvfocfurers of over 3,000 products • Soles offices in pripcipol cities 



Ijjlifution 

W icte'’**' 




S-S*S tells NOW — ifi 
simpte, direct tanguage. 

New 9fh edition now off the press. 
100 poges of voluoble informotion. 


Available from oil leoding rodio ports ond 
equipment distributors or directly from factory 
at only 40c per copy. 

PRECISION APPARATUS COMPANY, Inc. • 97-77 Horace Hording Blvd., Elmhurst 4, N. Y. 
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PEN-OSCIL-LITE 

Extremely convenient test oscillator for all redio 
Bcrvlclne: elJltiiment • SmaJi as a pen • Self 
powered • ^nre from 700 crclea audio to over 
COO megacycles u.h.f. e Output from »ero to 125 v. 

• Ix>w In cost # Used by Slenai Corps • Write for 
information. 

GENERAL TEST EQUIPMENT 

38 Arxyle Ave. Buffalo 9, N. Y. 



TELEVISION RECEIVER—$1.00 

Complete Instructions for building your own television 
receiver. 16 pages—ll'xlT*' of pictures, pictorial dia¬ 
grams, clarlOed schecnatica. I7*'x22*’ oompieto aehemailo 
diagram A chassis layout. Alto booklet of alignment 
instructions, vollage & resiltanco Lablea and trouble¬ 
shooting hinU.—AII for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave.. Brooklyn 19. N. Y. 


- --- 




JUST OPENED! 

New FEDERATED Branch 
ALLENTOWN, PA. 

With completely stcM-ked -wnrohouse nnd ahoWTOomn. 
Maturing all stiindanl brands in Radio, ElectroniO 
Part*, a Equipment. IF YOU'RE AftOUhTO—DROP 
IN-AND SAY HELUOi 

FEDERATED PURCHASER « 

PHONE: Allentown 3-7441 

1 

RADIO-CRAFT needs more phofos oF 
service shops and service benches. We 
will pay $6.00 lor each 6x8- or 8x10-inch 
glossy phofo accepfed. Do nof **dress up^ 
your bench, buf fake a bona-fide phofo, 
preferably wifh men working. 





JUNE. 1948 
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FM GENERATOR 

Radio Corporation of America 
Camden, N. J. 

Model WR-53A is an FM signal gen¬ 
erator providing output on the 88-108- 



mc FM band either modulated or un¬ 
modulated. It also generates an FM 
signal on the 8.3-10.8-mc band for i.f. 
alignment. The sweep width is vari¬ 
able to suit different requirements 
for wide-band reception. 

The sweep circuit consists essential¬ 
ly of an electron-coupled oscillator 
modulated by push-pull reactance 
tubes. A buffer amplifier between the 
oscillator and output eliminates fre¬ 
quency shift with changing load. Ter¬ 
minals are provided for obtaining de¬ 
flection voltages for an oscilloscope. 

The unit measures l3*/2 x ‘Hii * ^2 
inchev and weighs 15 pounds. — RADlO- 
CRAR 

TV-FM RECEIVER 

Sightmaster Corp. 

New York, N. Y. 

The Sightmaster Model 15-C-ll is a 
24-tube table-mod^l combination tele¬ 



vision and FM receiver. It uses a 15' 
inch picture tube arranged for direct 
viewing. Video amplifier band^ width 
is 4,5 me. The FM receiver section has 
a ratio detector and tunes from 87 to 
109 me. Two speakers are provided for 
improved frequency response. The an¬ 
tenna input impedance Is 300 ohms.— 
RADIO-CRAFT 

ALIGNMENT TOOLS 

Approved Electronic Instrument 
Corp. 

Now York. N, Y. 

These alignment tools consist of a 
radiation loop made of %-lnch alu¬ 
minum tubing and an alignment wand 
with a 6-inch antenna loop at one end 
of a wooden rod and a rectangular 
aluminum plate at the other. The radia¬ 
tion loop acts as an antenna 'for the 
signal generator and provides loose 
coupling between the generator and 
the receiver. The alignment wand is 
used to check tracking between the 
r.f. and oscillator stages of a receiver. 
They are desiqned to pe used with any 
receiver that has a built-in antenna. 

In use, each end of the alignment 
wand in turn is held "between the radi¬ 
ation loop and the receiver antenna. 
If one end causes the reading of the 
output meter to increase and the other 
ena causes a decrease, the two stages 
are not tracking and alignment is 



necessary. If both cause the meter 
reading to decrease, the oscillator and 
r.f, sections track,—RADIO-CRAFT 


HI.FREQUENCY TUNER 

Alien B. Dumont Laboratories, Inc. 

Passaic, N. J. 

Continuously variable frequency cov¬ 
erage from 44 to 216 me without band 
Switching is provided by the new Type 
7047 Inputuner. It is designed for re¬ 
ception of FM AM, and television in 
all services witnin this range, using the 
Mallorv-Ware Inductuner as a tuning 
unit. Tne tuning unit comprises three 
tuned circuits;, grounded-grid Input, 
mixer, and oscillator. Over-all^ gain is 
approximately 15. f.f., ratio is about 
1,000, and image suppression is in the 
order of 100. Input impedance is 73 
ohms. . . , 

Three-hole mounting simplifies instal¬ 



lation in receivers. Dimensions are 
rk X 3 X 3 inches.—RADIO-CRAFT 

OSCILLOGRAPH 

Hickok Electrical Instrument Co- 
Cleveland, Ohio 

The Model 505 oscillograph is de¬ 
signed primarily for. FM servicing. It 
uses the new 5UPI S-inch cathode-ray 
tube, and contains such features as a 
wide- and narrow-band FM signal gen¬ 
erator with provisions for modu¬ 
lating it from an external Source 
such as a microphone or phono pick¬ 
up. Additional features are a demod¬ 
ulator, for permitting a modulated 
r.f. signal to bo viewed on the screen, 
and a phone jack to permit any 
signal to be heard on headphones. 
There is also a sinusoidal sweep with 
a phasing controL 

This instrument is designed for align- 





ment of r.f., i.f., and discriminator cir¬ 
cuits.—RADIO-CRAFT 

ELECTRIC-EYE KIT 

De-Tec-Tronic Laboratories, Inc, 
Chicago, Illinois 
Model AK 115 is a new photoelectric- 
eye amplifier construction kit offered to 



experimenters. The kit contains q 
phototube, amplifier, drilled chas¬ 
sis, sockets, relay, and alt oth¬ 
er necessary parts. When complet¬ 
ed. the amplifier measures 572 * 

X 27? inches. It operates on 117 volts 
a.c. or d.c.—RADIO-CRAFT 

MOLDED CAPACITORS 

Sprague Electric Co, 

North Adams, Mass. 

These new phenolic-molded tubular 
condensers are usually smaller than 
ordinary paper condensers of equal 
rating. They are heat- and moisture-re¬ 
sistant, noninfiammable, and are con¬ 
servatively rated for operation from 
—40 to -t-85 degrees Centigrade, 

The condensers are available in all 
capacities in 200-, 400-. 600-, I.000-, 
and 1,600-volt types.—RADIO CRAFT 




TELE SYNCHRONIZER 

Allen B. Dumont Laboratories 
Clifton, N. J. 

Type W30 A is a portable television 
synchronizing generator especially built 
for field use. It provides mixed driving, 


blanking, and synchronizing signals for 
transmitter testing, television develop¬ 
ment, and laboratory wori. 

The master oscillator can be locked 
to a 60-cycle^ 117-volt line, or run free. 
Half-line driving pulses for differen¬ 
tial delay techniques are available for 
cable hookups. 

A regulated power supply and^ au¬ 
totransformer make the unit 'inde- 
p>endent of line-voltage variations. 
Dimensions are 974 x t7% x 19^/2 inches. 
Weight is about 50 pounds.—RAOIO- 
CRAIT 

SWEEP GENERATOR 

Clarkstan Corporation 
Los Angeles, Calif. 

A new type of sweep frequency gen¬ 
erator, the Clarkstan Model 125, pro¬ 
vides a regularly recurrent changing 


pattern for testing audio and electrical 


ec^ipment. 
The comp 


complex signal is produced by 
scanning photo electrically a sychro- 
nously-rotating disc. The'inodulation on 
the disc is the photographic reproduc¬ 
tion of a precision pattern. Frequency 
range on 60 cycles is from 40 cycles 
to 10 kc. Marker pulses are at I, 3, 5, 
7, 9 and 10 kc. Output is 50 mw into 
a 56o-ohm line. Internal Impedance is 
200 ohms. 

Housed In a metal cabinet 15 3/16 x 
8 X 8 3/16 inches, it weighs 18'/: pounds. 
RADIO-CRAFT 



CONTACT CLEANER 

Walter L. Schott Co. 
Beverly Hills. 

No-Ox IS a 
neutral chem¬ 
ical contact 
cleaner and lu¬ 
bricant for use 
in electronic and 
electrical work 
It dissolves cor 
rosion and is es¬ 
pecially suited for 
cleaning noisy vol¬ 
ume controls, 
switch and relay 
contacts, and wip¬ 
ers on tuning con¬ 
densers.— RADIO- 
CRAFT 

LIGHTNING ARRESTOR 

Radio Corporation of America 
Camden, N, J, 

The RCA Model 202611 lightning ar- 
restor Is designed for FM and television 
Installations. It has a plastic body 
designed to fit around 300-ohm trans¬ 
mission lines. 

The transmission line Is placed in an 
open slot in the plastic body 
plastic cap is screwed down firmly, 
causing four sharp prongs to pierce 
the Insulation and contact.the wires. 
It avoids cutting apd splicing of the 
line—usually necessary with other 
types of arrestors—which distorts in- 
COfTiing signals. 

The arrestor is mounted on any in¬ 
door water pipe with a flexible metal 
ground strap.—RADIO-CRAFT 


TUNING CONDENSERS 

E. F, Johnson Company 
Waseca, Minn. 

These new air variable condensers are 
the smallest ever built commercially. 
They are. available in three models: 
single, differential, and butterfly types, 
and four different capacitances. 

The single'Type is an adjustable pad- 
der for trimming r.f., i.f. and oscillator 
Circuits. It is available In 1.55 to 5.l4|t|if, 
1.73 to 8.69 nnf 2.15 to 14.58 ^^^f, and 
2.6 to 19.7 |i|if. 

The differential type switches capac¬ 
itance from rotor to either of two sta¬ 
tors, and also shifts the tap on a capac¬ 
itance divider. Capacitances are 1.84 to 
5.58 niif, 1.98 to 9.30 Mxi, 2.32 to 14.82 
uM^f, and 2.67 to 19.30 nnf. 

The butterfly type is used wherever 
a small split-stator condenser is re¬ 
quired. Four models include 1.72 to 
3.30 liiif, 2.10 to 5.27 put, 2.72 to 8.50 
ui^f, and 3.20 to 11.02 

Features include: single hole mount¬ 
ing, flats on mounting bushings to pre¬ 
vent turning, beryllium copper contact 
Spring, and steatite end frames. 

Spacing i.s .017 Inch and the break¬ 
down voltage is 750 r.m,s. at 2 me.— 
RADIO-CRAFT 



COLORED TV LENS 

Celomaf Corporation 
New York, N. Y. 

The Vue-Scope is a blue-tinted tele¬ 
vision magnifying lens which reduces 
eyestrain and glare. 

The lens is made of two preformed 
lucite sheets. The convex front sheet 
is clear and the flat rear sheet* is 
colored. Both sheets are first bonded 
together and the hollow space filled 


with clear mineral oil through a small 
opening which is sealed afterward. 


•J H£AT-WtLDEDJOlMT 
jBLUE lUOTC R£ARL£N5 

:tv set 






AOJ. 


FOCUS AOJ. 


l£ns support 





L«Cl£Afl lOOTE FRONT LENS -. 
MO s MINERAL OIL ( SEALED IN I ] 
ENFRAME 


A mounting bracket permits horizon¬ 
tal or vertical adiustment for Screens 
of different sizes. Dimensions of the 
lens vary from 10 x 13 inches to 137? 
K 19 inches.—RADIO-CRAFT 


PHONO NEEDLE 

Duotone Company 
New York, N, Y. 

A new shockproof nylon phonograph 
needle reduces surface noise and 
needle talk. It has an osmium-tipped 
spring steel shaft set into a nylon 
bumper which acts as a shock absorb¬ 



er and also reduces noise. The radius 
of the osmium tip is .0026 inch plus or 
minus .0001 inch. The needle shank is 
duralumin and has a milled surface for 
one-way insertion into the pickup car¬ 
tridge.—RADIO-CRAFT 
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RETURN OF THE VETERAN 

By EMMEH BRIGHTWELL 

A YEAR ago Radio-Craft and 
other journals devoted to the 
interests of radiomen were 
filled with wails and editorial 
comment about the difficulties encoun^ 
tered by craftsmen then being dis¬ 
charged from the military services. 
These complaints ranged from no 
credit, no parts, no wholesale contacts 
to flat refusal of manufacturers to j*rant 
sales franchises for standard products. 

And there were beatu:oup grounds for 
all the complaining; both wholesalers 
and manufacturers preferred to cling 
to their wartime outlets, knowing full 
well that it would be many months— 
years, maybe—before there would be 
enough goods to go round. 

Recently I got to wondering if condi¬ 
tions had changed—if so, how. So 
looked in on several veterans who hdd* 
managed, since discharge, to get a toe¬ 
hold again in the radio service field. 
Some of these were willing to diiK:uss 
conditions, some were not. 

The most articulate of the few who 
would submit to an interview was Joe 
Solorzano, who operates a neat, if s nail, 
radio and appliance store, the Strand 
Radio Shop, at 3339 Twenty-Third 
Street, San Francisco. 

Joe, before entering the service, was 
an experienced radio repairman. In fact, 
in the Coast Guard where he served, he 
was found so good that instead of being 
put through a radioman’s training 
course, he was assigned to teaching 
others. 

On discharge his problem was not to 
get parts and supplies. It was to find a 
store—or any room large enough to set 
up in. He finally secured the location he 
now occupies. Its area is not more than 
250 square feet; one 10-foot cornier 
across the entrance to the servict? de¬ 
partment leaves just space enougl for 
Joe to pass edgewise (Joe still has an 
edgewise) to and fro. 

Joe has about $2,500 invested he:'e in 
fixtures, in test equipment, in stoclt. He 
is a facile worker, turns out guararteed 
jobs, seldom has a comeback, tests tubes 
free, collects a basic service charge on 
every repair job, hardly ever does a re¬ 
pair outside the shop, and the only thing 
he will do to a receiver in the owner’s 
home is run a tube test. 

Joe uses various avenues of adver¬ 
tising, He keeps a running ad, with fre¬ 
quent copy changes, in the neighbor riood 
new^aper, he distributes handbills, pe¬ 
riodically, and after nightfall his win¬ 
dows are a blaze of electric light and 
neon signs. 

He thinks his window displays have 
the best drawing power. He is ina jgu- 
rating a follow-up letter system tc old 
customers with a view of encouraging 
and monopolizing repeat business. 

But Joe has not to this day been able 
to get a dealer franchise. He sells a few 
off-brand receivers. But good, for Joe 
can tell a good receiver by just examin¬ 
ing the layout and the parts, and he 

^UNE, 1948 






You Can Bocome 
A Prospector! 


Here It One Of 
The War's Top Secrets 

BRAND (NEW) 

ARMY MINE 
DETECTORS! 

PorUt>le; Will Detect 
METALLIC and NON- 
MiTTALLIC obiecU; 

Very SeniliWe; using 
955 Tube in detecting 
head: two tube ampU* 
fter using two lN5gt: 
headset; or 
phone: also 150 
meter: Power 
3-45 -t; one 6 *t 
2 S'T. batterleo. 

Ptete with inatr. 

Batteries; Padted 
original cases; ahpg. 
wgt. 106 Lbe. 

F.O.B. from N. Y. 

$17.50 

(Leas Batteries) 

$2640 

with Batteriae 
F.O.B. N.Y. 

NO C.O.D. 

Sand Order ta 

COLOMBO TRADING CO., INC. 

304 CMaJ SL, Dept. RCI, New Yerh 13. N. Y. 


Kit Model FM-7, 
a Self-Contained 
Table Model Fre- 
q u e n c y Modu- ' 
lated Radio Ro- ' 
colver Kit 
Model FM‘7 has a , 
frequency range of , 
84-110 Me., can also . 
be used as a TUNER , 
with a high quality 
amplifier. A phonojack is provided in the rear 
of the chassis with double pole, double throw 
switch for feeding sianal to either the radio , 
spMker or to the phonojack. An additional , 
lack for connecting extra loud speaker Is In- . 
eluded. The R.F. section of the kits is pre* 
assembly at the factory. This kit uses 2 IF 
stages, I limiter and I discriminator. Minia. , 
ture tubes used throuohout. Complete with . 
tubes Including beautiful bakelite cabinet, , 
ready for auembly. 

Kit Model 210, a ' 
Three Way Port- ' 
able Receiver 

Model 210 operates ] 
on either AC or DC , 
o r self • contained , 
batteries . . . power , 
Switch conveniently , 
located on front of ^ 
set so that **baK , 
tory” or "AC or 
DC" mav be se« 

> lected without open- ^ 

^ ing case. Five Inch Alnico 5 permanent dy- ^ 
namic speaker. Case covered with fine grade ^ 
^ leatherette material. Complete with tubes, , 
^ ready for assembly. 

Kit Model S-& a ^ 
One Band Re- ^ 
celver 

Model S-5 . . . this 
radio kit contains ^ 
the following fea¬ 
tures: improved su¬ 
perheterodyne clr* 
cult, built-in loop 
antenne, PM Alnico ' 
speaker, streamlined ; 
airplane dial, wide 
tuning range 550Kc« 

’ l600Kc, 5 tubes (including rectifier). IISV, AC- 
* DC, I2SK7 IF t2SA7 converted, 12Sp7 Det. and 
’ 1st audio, 50L4GT output and 35Z5GT rectifier. 

' Complete with tubes, including beautiful bake- 
' life cabinet, ready for assembly. 

Many other kit models available. 

Write for Catalog M 

RADIO KITS COMPANY 


120 C.d.r Str.«t 


N.W York 4, N. Y. 


PLEASE TEAR OIT 
THIS ADV. AS REMINDER 
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RADIO FACTS 
I AND FIGURES 

AUDEIS RADIOfflANS GUIDE- 9U Pag.,. 63 3 IRw 
Irotkms, Photos, Wiring Diagremt, 08 Big Chopterq 
covering Radio Theory, Construction, Servicing. IncHid* 
Ing Iniportant Data on Developments In Televistoiv 
Electronics ond Frequency Mo‘dulanon, Review* 
Questions and Answers^ (calculations & Testing, 
Highly Endorsed— lodbptnioble for Ready Reference 
and Home Sludy« 

$4 COMPLETE • PAY ONLY $t A MONTH 

Btep up your own BkUl with the faots nm] 4xi|ti'ii of 
yourUiiae. Audela MeebenlOB OuideeooBfiAm Free- 
tical Inside Trade Information In a luiidy form. 

Illustrated and Easy to Uu^jHirtaELL 
^domd. Check the book you want for 7 di^ 
Free 


Bend No Money. Nothlnc to pay poetman. 

SW-- CUT HERE—-—-we 


MAIL ORDER 


AUDEL, Publialiers«49W.23 vo^rk 

Mease awie me pea tp sl tf ro i FREE cxAMtNATiON boohs 
merhoAS Cx> belew.lf I deckloto heap thorn I s«reo te 
iimH St In 7 Devs en oech book oreoood end f inth or 
moil at momNv en each book imte I have peM price 
•otherwise, | ym return them, 
j RADIDMf^S GU-IOE. 914 Pmhi. 

2 LLLtI Rl|;4EXAMINATIONS. 250 Pagtt . 

□ WIRING diagram^. . 

3 ELECTRIC aiOTas GUIUlTShI Pages : ; ; . 
3aEt¥fllCAL DlCnONARY, SOGOTerm* .. 2 

! tUCF HICAL POWER CAiCdUTlONS, 425 Pgs. 
^IIAIIPT DF ELECTRICITY, 1440 Peges 

lELECTitQNJC DEVICES, 216 Paget. 

i LLECIFTIC IlfiPARV, 12 vol., 7000 PgS;. I1.50vol 

n uiL BgPKER GUIDE, 384 Pages. 

j REFRIGEHATION & Air Conditioning J280 Pgs. 

] POWER PLANT ENGINEERS Guide, 1^ Pages. 

1 PUMPS, Hyd^euUfsA Air Compressors, 1658 Pgs. 

I WELDEAs guide, 400 Pages. 

iBLUE PRINT reading. As Peges. 

\ SHEET METAL WORKER^ Handy Book, 388 Pgs. 

I SHEET MLTAL PATTERN LAYOUTS, 1100 Pgs. 

) AIRCRAFT WORKER. 240 Pages. 

) mathematics & CALCULATIONS. 700 Pgs.. 

) MIACHI NISTS Handy Book. 1600 Pages . . . 

j MEDIAN ICAL Dictionary, 968 Pagaa. 

jAUrDMOBILE GUIDL 1/00 Pages. 

) DItliLL ENGINE MANUAL, 400 Pages . . . 

\ MARINE ENGINEPR^ Handy Book, 1280 Pages 
MECHANICAL DRAWING GUIDE, 160 Pages . 
MECHANICAL DRAWING 8> DESIGN. 480 Pgs. 
MILLWRIGIfTS & Ahi^nlcs Guide, 1200 Pgs. 
CARPlIlTERS 8 Builders Guides <4vols.). . 

PLIJ hFElENS & Steamfitters Guides <4 vols.) . 
MASDN5 & Builders duKt^ uNb,) .... 
MASTERS PAINTER & DfCDRAT-Dfl. 320 Pgs. 
GARDENERS & GROWERS GUIDES <4 vols.) 

I ENGINEERS and MMlWpei Guides 

Nos. 1, 2, ^ 4,5. 6. 7 and 8 complete . . . t 
I Answers on Practical ENGINEERING .... 
ENGINEERS & FIREMANS EXAMINATIONS . 
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■GREEN 


Your “GO>AHEAD” 
for Vaiueil 


VOLUME CONTROLS 

Made by a nationally known manu¬ 
facturer. Standard noise-free carbon 
construction — %" bushing — 
shafts 3" long—complete with ewitcn. 
Ideal all purpose replacement control. 

Full range of sizes—with attached switches I 
In the following Ohms 
lOM—26M—BOM—260M—600M—1 Meg—2 Meg 
59c Ea. $55.00 per 100 Assorted 

The above are top quality products—do not confute 
them with cheaper controls on the market now, 

A **GREEN^^ SUPER SPECIAL 

STANDARD VOLUME CONTROL 
WITH SWITCH 

500,000 OHMS 

Mfg. tyi>e, 500,000 ohm faaioug and popular control, 
complete with D.P,S.T. switch and mt*. nut. 2%' 
shaft. All brand new. A terriflc bargain, while 
they last . .. 

FREE! FREE! 

RESISTOR COLOR CODE GUIDE 
with every order 


CODE KEY 

Type J38 

Made to U.S, Army Sig¬ 
nal Coriw specifications at 
a cost several times our price. Has bakelite 
base 3/16" thick. Every one brand-new in 
individual box. 

Special . Each 



INSULATED RESISTORS 
100—500.000 ohm Vz watt 
Plus or minus 8,M.A. Color Coded. 

Reg. Price $8.00 SPECIAL $2.00 


INVERTED SCREW MTG-I- 
ALUMINUM CAN CONDENSERS 

Those condensora are manufactured 
to operate satisfactorily under the 
BOTcrest conditions. Etched foil 
construction. Cotnpietely Insulated, 
Separate ncBatlve and poelUvo 
loads for each section. Pal nut fumlBbed with each 



rwidcfiBor. 

Cap. Mfd. 

W.V. 

Each 

B 

475 

.69 

12 

475 

.81 

20 

475 

.96 

84-8 

475 

1.15 

40 

450 

.99 



TUBE SPECIALS 


BRAND 

NEW—STANDARD 
Our 

BRAND ) 

Our ) 

, Type 

List 

SpMlal 

Type 

List 

Special 1 

IA7GT 

i.eo 

.72 

35W4 

1.15 

.46 ( 

, IH5GT 

1.50 

.60 

35Z5GT 

1.15 

.46 < 

, 2A7 

2.20 

.88 

70L7GT 

3.90 

1.56 < 

, 6AK5 

3.90 

.95 

75 

1.50 

.60 < 

, 6C4 

1.50 

.25 

6AC7 

2.65 

1.06 ( 

6J6 

2.65 

.79 

0Y4 

3.90 

.88 ( 

M7L7GT 3.55 
>35B 1.80 

1.42 

.72 

25Z6GT 

1.3^ 

.54 ( 


OTHER SPEOALS 

20 Amp Auto Fuses, SFE . 100. .$2.00 

14 Amp Auto Fuses, SFE . ..100.. 2.00 

Rubber Male Caps . 05 

.6 — 600 V Tubular Condensers . 24 


135 

220 

330 

List $1.20 

160 

250 

350 

SPECIAL 

IBO 

290 

390 


200 

300 




RESISTANCE LINE CORDS 

Individually boxed In the followino Ohms 
ea. 

49e Ea. 


12* Walnut Wall Baffles, sturdily constructed. . S 3.75 
0.1. Dual ^eed Phono Motors —33 1/3—78, 

Real heavy duty .a Close out 17.50 

3 Section Auto Antenna, side cowl mount. 26 to 

66 '. low lose l«id. . . 

Duotone Ronulno Sapphire Needle, 5000 plays . 

5'—450 Olun Dynamic Speaker with SODS out¬ 
put Trans .a few at 

Astatic Dynamic Microphone, Bullet typo, com¬ 
plete with 15' of Mlc. Cable _ A steal at 10.95 

Recording Wire—15 Min. $1.30; 30 Min. $1.95; 

60 Min . 3.25 

Socket Wrench Sets, self container with 6 

wrench sizes . -31 

Nylon IJ Crystal Cartridges . List $8.80 

Our Price . 3.69 

25' Rubber covered Hanks . 16 

1.5 Watt—clear O-E Mazda I.,amps. 07 

Tumor Crystal Microphones with 100' Mlc. 

Cable. For the price ef mlc. Cable. 6.95 

Portable Record Player with Auto, changer. 3 
lube built-in amplifier, 5* speaker, beauti¬ 
ful brmvn carrying case . 32.47 


1.39 

.49 


1.95 


ALL MERCHANDISE BRAND NEW 
AND 100% GUARANTEED 
NO SECONDSI NO REJECTS! NO OFF-BRANDSI 
STANDARD BRAND MERCHANDISE ONLY 

20% Deposit required with C.O.D. Orders. All 
orders FOB New York. Minimum orders 92,00. 

Green Radio Distributors 

THE HOUSE OF BARGAINS 

Electronic Supplies & Equipment 

482 SUTTER AVE Dl. 2-4444 BROOKLYN, N.Y. 


RETURN OF THE VETERAN 

(Continued from page 71) 


aims all the time at customer satisfac¬ 
tion. 

“I do not feel that just because a man 
was in the service he should feel en¬ 
titled to any special consideration from 
either the public, the manufacturers, or 
the financing agencies,'* Joe said. “After 
all, free enterprise 
is based upon free 
competition, and a 
radio serviceman 
may as well realize 
that, if he is to stay 
in business, it will 
be because he can 
do a good job; he 
can't rely wholly 
upon public good 
will to get business 
and goods and 
money to finance 
them.” 

The writer liked 
J o e's s h o p, h i s 
methods of doing 
business, a nM, 
above all, his attf- 
tude, so well that 
he took a picture of 
Joe doing a job at 
his workbench. 

Joe does not think 
there are too many 
service shops. He is 
making a living for 
his family of four. He believes he could 
do a great deal better if he had more 
space in a higher-income community. 

But with store space growing scarcer 
and scarcer, and rentals going higher 
and higher, he thinks he will quit look¬ 
ing for a better location and make the 
best of what he has. 

Joe is not looking forward to any¬ 


thing startling in the near future in the 
field of television or any other depart¬ 
ment of radio or electronics. He thinks 
the industry will stick closely to proven 
items and designs, things for which a 
market already exists, things which are 
known to have a ready sale, and that 


this attitude will tie up most manufac¬ 
turing equipment and raw materials for 
a long time to come. 

And in the meantime, a lot of the 
radionic wonders of today will become 
the has-beens of tomorrow without hav¬ 
ing caused a single ripple on the waters 
of public interest. 

Joe, you see, is conservative. 



Satisfied customers and a well-planned advertising campaign help to 
make Mr, Soloranzo's small radio and appliance shop profitable. 


PRODUCTION-LINE TECHNIQUE FOR SERVICE SHOPS 

By Jack King 


O RGANIZING your servicing routine 
has definite advantages. For ex¬ 
ample, the sequence may run: 

1. Receiving the radio; 

2. Identifying the set by attaching a 
tag; 


3. Examining the receiver to deter¬ 
mine its faults; 

4. Correcting the faults and repair¬ 
ing the radio; 

5. Returning the set to the customer; 

6. Receiving payment and ringing the 
cash register. 
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Note that there are six definite steps. 
A certain amount of time is requu^^ed to 
perform each operation. In a factory 
time study analyses of the wort; per¬ 
formed are made to see how time can 
be saved by eliminating* unnecessary 
steps, or by conserving the time of spe¬ 
cialized individuals by diverting cartain 
parts of the work to less-well-trained 
persons. Why not apply this technique 
to servicing shops? In the above se¬ 
quence, 3 and 4 require actual technical 
knowledge. 

Why, then, waste the time of the tech¬ 
nical man by having him deal wi .h the 
customer? Who wouldn^t rather deal 
with a good-looking blonde? At times it 
is admittedly essential that the s< rvice- 
man be present to talk with the custom¬ 
er, but in most cases his time can le con¬ 
served and he can concentrate on techni¬ 
cal work if suitable people are emjjloyed 
to do the routine jobs. 

What factors enter into step 1? First, 
the owner should be queried abo rt tho 
complaint. Leading questions sho rid be 
asked. The following are typical: 

1. What sort of trouble are you hav¬ 
ing? 

2. Is the noise heard at all times of 
the day or only at particular times? 

3. Does the hum appear after the set 
has warmed up or immediately? 

4. Do you hear the distortion at once 
or does it take some time to develop? 

5. Do you wish an estimate first or 
will it be all right to go ahead and re¬ 
pair the set? 

(It is usually safer to give au esti¬ 
mate.) 

The tag which identifies the set (step 
2) should be attached firmly l;o the 
radio's power cord. 

The tag itself may be streamlined, 
just as streamlining is used in produc¬ 
tion-line methods. The first thing of 
importance is the owner's name. This is 
placed at the top of the tag and is the 
first thing written down. The number of 
the tag and the date should also be at 
the top. Then, the owner's address, tele¬ 
phone number, receiver make and model 
number, serial number, and natjre of 
complaint. TcT facilitate filling out the 
tag, such words as hum, noise, intermit¬ 
tent, etc., may be printed on the tag, 
with a small box or space* opposite each 
word. This eliminates the necessdty of 
retelling the story to the serviceman. 
He can glance at the tag and quickly 
see what the complaint is and what the 
job entails. 

The actual servicing 

Step 3, examination of the receiver to 
determine its faults, may>xequiie con¬ 
siderable time. Intermittent rei^ivers 
may take hours to repair instead of min¬ 
utes. The time required can be cu ; down 
by first of all making certain that the 
technician has a thorough technical 
training and really knows the funda¬ 
mentals of radio. Without basic knowl¬ 
edge, efficient servicing is out of the 
question. 

Good, conveniently arranged, test 
equipment is a big help in diagnosing 
trouble. Depending on a nontechnical 
assistant to test tubes is not good prac¬ 
tice. Most of the bad tubes nriay be 
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COMPLETE 
PRACTICAL RADIO 
SERVICE LIBRARY 
..»fn two 

'^*1^ 9 hnt books 


FIVI CONDENSER & 

COIL KIT (88 to 108 Me) 


8 Variable Condenser • Linilter CoU 

e Discriminator Coil • Antenna Coil 

• OscillAtor Coil • Schematic Diagram 

• Two l-F. Coilt • Instructions 

This Kit cont.-iins the vital parts needed to build an 
FM Tuner or Radio and for modernising ^ ^ _ 

Pre-War FM Sets; all other parts CA QC 
needed Arc standard. 

AUTO RADIO 

• Six Tube Superhctcro. 
dyne m Three Gang Con, 
denser • Powerful Long 
Distance Reception e 
Fits All Cars, Easy In* 

•tallation • Mounting 
Brackets Included 

$29.97 

Net 

TOM THUMB 
CAMERA RADIO 

• Precitiort Built • Ex¬ 
cellent Tone Quality • 
Full Vision Slide-Rule 
Dial • The Ideal Vacation 
Companion a A PORTA¬ 
BLE RADIO for Battery 
Operation • A HIGH 
GRADE CAMERA with Re¬ 
flex Lens Using Standard 
127 Film e 16 Pictures. 

$28.75 

Net 

Less Batteries 

BROOKS RADIO DIST. CORP. 

80 Vwey Stmt. Dept. A, New York 7, N. Y. 


The Trade Mark 

of "Time* Tested 
Quality** 


ILLINOIS 

CONDENSERS 

BELONG 

IN THE BEST 


Electronic Sets 




0 Look to Illinois for a complete line 
of electrolytic capacitors for every 
electronic application and radio re¬ 
placement use. When you need 'a 
capacitor that has superior ability to 
withstand extreme temperature 
changes, that's manufactured to ex¬ 
acting specifications, that's time- 
tested through 14 years of Tilgh qual¬ 
ity production experience—you want 
an Illinois condenser! 

• WRITE FOR OUR LATEST CATALOG 




RADIO 

TROUBLESHOOTER’S 

HANDBOOK 

Eliminates useless 
testing on 4 jobs 
out of 5 


MODERN RADIO 
SERVICING 

A complete gruide to trouble- 
shootiniT, instrument!^, circuit 
analysis, repair. 

LEARN TO WORK BY MODERN, 

1 PROFESSIONAL METHODS 

Train for the big pay Jobs! 

Ghirardi^s MODERN RADIO SERV¬ 
ICING is a complete, 1 vol. course in all 
phases of professional radio-electronic re¬ 
pair. Tells how to make preliminary trouble 
checks on difficult jobs; how to analyze any 
circuit and its components; how, when and 
where to use all types of test instruments 
and interpret their readings to track down 
the trouble—even how to start a service 
business of your own. Everything is ex¬ 
plained simply and thoroughly. 706 clear 
illustrations and 723 self-test review ques¬ 
tions make study easy. Complete 1300-pagc 
book only $5—or see special combination 
price offer below. 

CUT TIME IN HALF ON 

2 COMMON SERVICE JOBS 

Work faster—make more money 

Almost 4 out of 5 radio repair jobs 
can be handled as easily as falling off a log! 
Just look up the model of the set to be 
fixed. Chances are Ghirardi’s RADIO 
TROUBLESHOOTER’S HANDBOOK tells 
exactly what the trouble is, exactly how to 
fix it. Gives common troubles, their symp¬ 
toms and remedies for over 4800 radios by 
202 manufacturers. Hundreds of additional 
pages contain tube data; transformer 
trouble listings, alignment charts and doz¬ 
ens of diagrams, etc. for faster, better serv¬ 
ice on any radio ever made. Only $5 — or see 
special combihation offer. 

MONEY SAVING OFFER! 

Let Ghlrardt*$ 

TROUBLESHOOTER’S HAND- 1 
BOOK save time, help you makol 
moro money on common servlcol 
Jobs. Let MODERN RADIoJ 
SERVICING train you in truly! 
iclcntifle servicing that can pave I 
jour way to the big money Jobs. 

Get BOTH big books at the spe-, 
cial Price of only $9.50 for the I 
two ($10.50 foreign). Use couponi 
today— at our risk! 


Read these 
GIANT 
books for 
5 DAYS 
... at our 
risk! 


Dept. RC.68, Murray Hill Books. Inc., 

232 Madison Ave., New York 16. N. Y. 

□ EiM^osed end 5 . for bookx checked; or 

C.O.D.'s ouUido U.S.A.) and I will 
pay poaunaa this :tmount plus a few eenta poataKc. In 
* "'“y return books within 5 days for 
compicte refund of my remittance. 

□ MODERN radio SERVICING 
_ S5 (S5.SO outside U.S.A.) 

□ RADIO TROUBLESHOOTER'S HANDBOOK 
S5 (S5.50 outside U.S.A.) 

□ SPECIAL MONEY-SAVING OFFER 

Both of above big books only so.so 
(SIO.SO outside U.S.A.) 

Name . 
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SUPER VALUES 

from MID-AMERICA! 


Stromberg-Carlson DYNATENNA 


This famous->makc PM 
antenna has been ad¬ 
vertised end sold for 
many times the low 
price MID-AMERICA 
asksf Covers both FM 
bands. Delivers FM 
reception at Its best. 
Complete with 60 ft. of 
300-ohm twin lead-in. 
Line Is standard ap¬ 
proved flat-type, solid 
dielectric %vith weather- 
resisting insulation- 
M o u n't s anywhere 
easily . , . vertically or 
horizontally to match 
polarization of trans- 



f mittinft station, Illuz- 
trated inztructiona 
aiTd all necessary 
^ hardware. A screw 
^ driver Is only tool 
[ needed for assembly. 

L Dynatenna Is scam- 
\ less, heat-treated, 
\ all aluminum . . . 
vlll withstand 
(severest weather. 


$495 


each 

$4.45 each 
In lots of 3 




quires onl: 
volts **B". I 
under load. Supplied Icssi 
crystal, IS4 tube and pluk- 
In colt MA-907 


order shi 
Get on 


MID*AMERICA CO. Inc. 


2412 S. Michigan Avenue 
” Chicago 16, III. 


PERMEABII.ITY TUNER 

Build a really HOT 6 or G-tnbe AC-DC euperhet reeefverl 
Takes place Of old-style gapg condenser, of and antenna 
coils; regular 465 KC Intentiediate frequency. mA- 2167 
Complete with permeability toned oscillator coil. ^ 4 
4 z 214'X 214'; 2H* diameter dial drum. Com- 1^^ 
plete with diagrams for buildings and 6 tube seta. 

Order MA-2169 Loop Antenna . ISo 

Order MA-2914 Drilled, punched Chassis .....* 39c 


BANTAM 1-WATTER 


QCR-746-A tuning unit 
used as foundation for 
Bantam l-\Vatter de¬ 
scribed In Jan. 1948 OST. 
Makes tiny crystal- 
controlled CW xmlttcr. 


ONLY 


^89 


.50 


IS THE COST! 





for the SENSATIONAL-NEW-IMPROVED 

10 INCH 

TELEVISION KIT 

iess tubes 

Complete with 13 channel tuner» all parts asid 
ea&y step-by-step following instructiona and 
schematics. 

$89.50 less tubes 

Kit complete with ail tubes S149.50 
Cost of cabinet $25.00 

Using the new IS CHANNEL TUNKR which If pre¬ 
wired and factory aligned for the entire telovlslon 
apectnun. Tho Ut builder merely Installs this unit 
Into his chassis and makes three connoctloni. Contains 
an R.F. stage. osdUaior wid mixer. It Is extremely 
small and compact. Using now I.F. coils which pro¬ 
vide maximum gain and picture definition, Sound 
reception is high Quality F.M. for complete listen¬ 
ing pleasure. 

SAME TELEVISION KIT—7 INCH, complete leu 
tubes $ 59 . 50 : complete with all tubes $99.50 

IMMEDIATE OEUVERV FROM STOCK 


TmiAopoUiw, ,'s:s ?0. 

Dept; RC 42 WARREN ST. N. Y. 7, N. Y. 


Measures only 3M' lonH, 
2U'hlgh, wide. Re- 
IH volts ‘fA**. 30 to 90 

24 ‘ 


SPKIAL AUDIO TRANSFORMIRS 



OPERATES 
ENTIRELY 
FROM liO 
VOLTS AC/DC 


,- Jr parallel tubes to 6-8 ohm voice coil. _ 

coded leads. 2’high with 2^'mounting centers for Installa¬ 
tion on chassis or speaker. Complete witliinstmc- • i IQ 
tfons for matching tube impedances. MA-1205 ^ I • I u 

Hermetically sealed 200 ohm Single 3000-ohm to 4-ohm 
CTto60,000ohm grid. Useas voice coil output for SOLS, 
microphone transformer 35La, etc, IH' high on 
line-to-grid, etc. 2H* CQ 4 jL mounting centers, MQA 

MA-12C2 DuP MA-1258 . 40^ 

Heavy Duty Noise Filters 

Hated on 10 amps. ll5*yolt AC. Measuresjonly I'xl Ji'RQuare. 
Install right In amplifiers, receivers and other equipment 
where tine noises must be kept at a minimum. Na* 7Q^ 
tionalty-known manufacturer, MA-2164 . , . . # Ur 

Filter for mobile power supplies. Rated 10 amps. 6*30 VDC. 
Has additional 2 mfd, 100 VDC condenser. 2* high, CO/f 
2’square. fMA-2165.UUr 

SPEAKER SPECIALS 

All with Heavy ALNICO 5 Slugs 

3'/2*PM MA.2062. . $1.39 4x8 Oval PM -2187 $1.39 

5'PMMA-2071 ..$1.39 6'PM MA.2189 . . . $1.95 

ORDER FROM THIS AD! 

Quantities are limited, so get your order In now! Minimum 
hijmed. $2.50. Send 25% deposit, balance C. O.D. 
Mlp-AMERlCA’s mailing list to receive BIG BAR¬ 


GAIN BULLETINS that list latest, greatest buys In radio 
parts, electronic equipment. Send orders to Desk BC.68. 


THE METER MASTER 

rOH RADiO REPAIRMEN, .. . 
STUDENTS ,... HAMS. 


Precision resistors elim¬ 
inated by means of sliding 
resistors. No oomplicated 
svritchos to oonfuto you. 
Special design decreases 
crowding at high resistance 
end of ohmmoier scale by 
automatically Inoroaslng 
IntemBl voItaKo. 30 min¬ 
utes to assemble. Large 
3%' meter insures accu¬ 
racy. Meter scale blank 
except for 1 m.a. range. 
Calibrations easily print¬ 
ed in. 

ORDER T 


RANGES: 

Low Resistonee: .1 ohms 
to 500 ohms 
High Reshtonee: 0-1 
Meg./lO Meg. 

Current: O-l/IO/lOO m.a. 
D.C. Volta: 0-10/100/. 
500/5000 

A.c. Volta: 0-10/100/. 
200 

COMPLETE KIT 
with 

INSTRUCTIONS 
Case not Included. 

$16,75 


METER MASTER 


BOX 51 


BERKELEY, CALIF. 


25.000 repaired loud speaker paper cones PROVE thB 
CONE PATCH cement saves you TIME and MONEY. 

CONE PATCH, musical cement, positively docs not 
warp cones. 

Reproduces all musical vibrations. Ls almost invisible 
and stronger than rew. 

!00<yo .'iatisfaction guaranteed or money refunded. 
Posa card brings folio. 13 CONE SIZE bottle of CONE 
PATCII-KIT 51.28 postpaid. Free. VOICOIL. aolutloo. 
for wan>ed V.C. Cones. 

Inquiries Invited from salesmen .ind iobbera. 

RADIO RESEARCH PRODUCTS 

W. MOLLOY. Director 

6417 Harper Av«. ChlcaUO 37, lllinoi* 


caught by the inexperienced person, but 
often a tube which shows an intermit¬ 
tent short or leakage on the tube tester 
will get by all but the technician. Short¬ 
ening this step, then, depends greatly 
on technical knowledge and good test 
equipment. Cheap and inaccurate test 
equipment results in loss of time and 
money. Thought directed toward effi¬ 
cient placement of the equipment on the 
bench is well worth the effort. 

Once the fault has been located, it 
must be corrected (step 4). This invari¬ 
ably means that a part must be taken 
out of stock or ordered. Naturally, the 
more parts kept in stock, the faster is 
the service. It is always easier to take 
a part out and install it than to order it 
from a distributor with attendant red 
tape and delay. But the stock that can 
be kept on hand is usually limited be¬ 
cause of lack of space and money. An 
analysis over a period of time (say six 
months) ’of the parts ordered caa be 
made. CJertain parts will be ordered and 
re-ordered. In rural districts there may 
be a demand for battery radio parts. 
Portable and a.c.-d.c. radios may be 
widely used in d.c. districts, necessitat¬ 
ing repeated ordering of a.c.-d.c. chokes, 
150-volt electrolytic condensers, and 
high-voltage-filament tubes such as 43*s, 
35Z5*s, and 50L6’s. If the demand for 
the past six months is known, the next 
six months’ demand can be fairly well 
predicted. Parts which are very often 
used, therefore, should always be kept 
in stock. 

A convenient and neat storage sys¬ 
tem, with bins or compartments, kept 
clean and orderly, is necessary to avoid 
wasting a lot of time looking for parts. 
Some service shops look like haywire 
nightmares. Resistors may be neatly 
sorted in drawers or boxes. Paper and 
electrolytic condensers similarly may be 
kept in proper order. Tubes should be 
stocked in orderly fashion for easy 
identification. 

Correcting faults also depends on the 
technician’s skill. Replacing a loud¬ 
speaker cone or a dial drive cable can 
be a tricky job which takes more time 
than necessary unless skillfully done. 
Time spent in analyzing the necessary 
steps to speed servicing is worth while. 
If the shop employs more than one man, 
each one can specialize in certain types 
of work. Servicing of record changers, 
for example, calls for more mechanical 
than electrical or radio skill, and some 
men are able to do this work better than 
others. Some men are at their best in¬ 
stalling or repairing auto radios. 

Bulky circuit manuals are somewhat 
difficult to handle and take up consid¬ 
erable room on the test bench. If the 
diagrams are taken out and filed in a 
filing cabinet, a single diagram at a 
time may be removed as needed. 

Step 6, receiving payment and ring¬ 
ing the cash register, is the easiest of 
all in many respects, and yet the hard¬ 
est, for before it can be performed the 
preliminary five steps must be finished. 
Cash and carry is a good rule to follow. 
Paper debts are of no value. Arguments 
will be avoided by giving clear estimates 
and expecting the customer to pay 
promptly when the work is done. 

RADIO-CRAFT for 
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CONNECTING FM TUNER!} 

By ALBERT LOISCH 

M any radio receivers have a 
jack at the rear of the chassis 
for connecting external FM 
tuners or record players. If a 
set does not already have an input jack, 
it is easy to install one with only minor 
changes in the original wiring. 

The first step is to determine the best 
part of the circuit for the input jack. 
Modern receivers have diode or du]ilex- 
diode detectors, and connections to these 
circuits are simple. 

Connect a d.p.d.t. switch in the lead 
from bottom of the i.f. filter (usually a 
50,000-ohm resistor) to the volume con¬ 
trol, and the B-plus lead to the r,f, sec¬ 
tion as shown in Fig. 1. Throwing the 



Fig. I—Connection circuit tor modern sets. 


switch to the phono position switches 
the tuner or record player into the audio 
section of the set and disables the radio 
section. 

Many of the older radios use the an¬ 
cient biased-grid detector. Fig. 2 shows 
how to connect a phono jack to a detec¬ 
tor of this type. 

A separate bias resistor is used to get 
the correct grid voltage for phono oper¬ 
ation. In the phono position, the switch 
cuts out the high-bias resistor and 
switches in on one of lower value. 

To calculate the size of the new re¬ 
sistor, divide the desired bias voltage by 


GRID BIAS DET. AUDIO 



Fig. 2—Connecting phono to older receivers, 

the cathode current. For example, if .he 
required bias voltage is 13.5 and ;he 
current is 5 ma, at this bias voltage, 
then the value of the resistor is: 

13.6 

^——= = 2,700 ohms 
.005 

Receivers with biased grid detect<irs 
usually have r.f. volume controls which 
permit cutting the sensitivity to zero. 
If the set does not have this control, it 
will be necessary to install a switch to 
open the B-plus lead to the r.f. section 
or otherwise disable the front end. 

In most receivers, especially these 
(Continued on page 76) 
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New ctrcuHs for the firtt enable ycu td-attiin 
full benefit from the new. General Electric Model 
DL IRM 6C Variable'Reluctance Magnetic piefc 
up. Employs an ciclusive, humless (DC on heaters) 
pre-equalized'pre-amplifier to produce the most 
satisfying musical amplifier the world hat ever 
* known. If you are a perfectionitf. ydu arc the one 
for whom the ACA-IOOGE was* designed. Send '* 
j7or technicaljiterature.^ J 


AMPLIFIER CORP. of AMERICA 


398-10 Broadway * New York 13, N. Y. ) 



BARGAIN SPECIALS 




LOW 

LOW 

PRICE! 


MASTER-REMOTE INTER-COMS 

PusK burton selection for 1 to 5 rernotc itofions 
from this quality built 4 tube. 2 wott Mostcr stotion. 
ieverol remotes con bo “pogE^" ot one lime. Remote 
slot ions con originote cofi to Moster Very simple to 
Instoll with ony 3 conductor coble. Sturdy, good 
locking wood cobincts. wolnut finished Moster 
12 X X G'/t", Remote 6% x 7 x 4“ 

Wo. 32A2B4X, Mostcr Station ond C70 OC 

One Remote—^NtY . . 

No. 32A23SX, Additional gg 

Remote Stotioni—ONLY . . q)/.OO 

No. 2An3. 3 Conductor 

Coble—100 Foot . . ^Z..OU 



THE "DOUBLE TWENTY' 
FLUORESCENT UNIT 

• Plugs in Any Ouficf 

• Hongs in Any Position 

• Underwriter's Approved I 

Improved heovy steel, high reflection boked while 
cnomel inside, groy outside. Hongs onywhcrc, with 

wire or chain, in a '’jiffy." With 6 foot attoched 

cord reody to plug in ony outlet. Ideal for your 

hobby nook, repoir shop, store, etc. Shipped com¬ 
plete with two 20 wott lomps. Size 25 V5ix9y4x5^", 
wt. TO lbs. 

No. 30A60 CQ Ta 

Spec. Each . ^O.^Q Coch. . 

WRITE FOR YOUR COPY OF CATALOG No. 
48rl IF YOU DID NOT RECEIVE IT. 


BURsmn^APPimE 

- KANSAS OTY 6 . NtSSOUR! - 


GREYLOCK 

A Dependable Name in 

RADIO TUBES 

CT. OlOM, end Miniature Type*. 

Tubes Individually BoxeO. 

12SA7, 12SK7. 12SQ7, 50L«, 12AT6, 

128A6. 12BE6. 35W4. SOBS . each 39c 

iRS, 1S5, 1T4. 3S4, 3Q4, 6AKS. 6AC5. 6AC7, 

SAAS, 6AU6. 6aJ6. 6X4. .each 49c 

*>^k7 . .. .each S9c 

All Tubes carry riviA 90-Oay Quaranteo 

PM SPEAKERS 

5 . $1.19 

5* Alnico No. 9 ... each 1.29 

TERMS: Net COO. No order accepted for lest than $5.00 
WRITE FOR bargain CATALOG C-B 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New Yorh 7, N. V. 


HMITE 

COMPOSITION RESISTORS 

You never have to guess about the resist* 
ance and wattage of any Little Devil resistor. 
Every unit is not only color-coded hut indi* 
vidually marked for quick, jposifive identifi¬ 
cation. Millions used in critical war equip¬ 
ment. Standard RMA values from 10 ohms 
to 22 megohms, in 1, and 2-watt sizes. 
Tol. ± J0%. Also ± 5% in K and 1-watt sizes* 

Available Only Through OHMITE Distributors 

Ohmite Manufacturing Co* 

4896 Flournoy Sf., Chicago. III. 

EVSRV UNIT 
CLSAniY 
MARKED f 
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Amperite 

MICROPHONES 

The ultimate in microphone quality, the 
new Amperite Velocity has proven in 
actual practice to give the highest type of 
reproduction in Broadcastings Recordings 
and Public Address. 

The major disadvantage of pre-war velocities has 
been eliminated — namely ^‘boominess” on close 
talking. 

• Shout right into the new Amperite Velocity—stand 
2 feet away —the quality of reproduction is always ex¬ 
cellent. 

• Harmonic distortion is less than (Note: best studio 
diaphragm mike is 500^ higher.) 

• Practically no angle discrimina¬ 
tion . . . 120® front and back. 
(Best studio diaphragm micro¬ 
phones.. . . discrimination 800^ 
higher.) 

• One Amperite Velocity Micro¬ 
phone will pick up an entire 
symphony orchestra. 

STUDIO VELOCITY, finest in quality; 
ideal for Broadcasting and Recording. 

Models R80H-R90L — List $80.00 

There is an Amperite Microphone 
for every requirement. 




AMPERITE 
Velocity Microphones 
for Public Address 
Models RBHG. RBLG 
List $42.00 



P.G. Dynamic 
Models PGH. PGL 
List $32.00 


Address Inquiry 
attention Dept. RC 


WRITE FOR ILLUSTRATED 4-PAG6 
FOLDER giving full information and 
prices. 


*‘Kontak” Mikes 
Model SKH. list $1200 
Model KKH. list $18.00 


‘fiiMPERITE (sBPJSy.lae. 

561 BROADWAY NEW YORK 12. N. Y. 


In Canada: 
Attns Rad4o Corp. 
560 King St. W. 
Toronto. OnL 


WRIGHT VERIFIED SPEAKERS 

They Glorify the Tone 

WRIGHT, Inc. 

2234 University Avenue St. Paul 4, Minn. 


CONNECTING FM TUNERS 

(Continued from page 75) 


with high-gain audio amplifiers, it may 
be necessary to shield all the input leads 
to the audio tubes to prevent instability. 

Remove any remaining instability by 
connecting a small carbon resistor of 
from 10,000 to 50,000 ohms in the input 



Fig, 3—Grid resistor eliminates instability. 


circuit of the first audio stage (Fig. 3). 
Do not use the resistor unless the shield¬ 
ing fails to clear up the trouble. In all 
cases of audio oscillation, check the by¬ 
pass and electrolytic condensers, and the 
de-coupling filters before making any 
changes in the circuit itself. Motor¬ 
boating or other forms of oscillation 
often appear when the switch is thrown 
to the radio position, due to the extend¬ 
ed wiring and the capacity of the switch. 
If the oscillation still cannot be elimi¬ 


nated, try feeding the input voltage 
from the pickup or tuner to the second 
audio stage. 

Where the receiver's volume control 
has no effect on the signal from the 
pickup, it will be necessary to mount an 
additional control either oh the receiver 
chassis or at the pickup. Some FM tun¬ 
ers have a volume control already in¬ 
stalled. If the pickup is of the high- 
impedance type, connect a potentiometer 
directly across the two leads, (Fig. 4). 
The exact value will depend upon the 
impedance of the pickup, ^usually from 
50,000-ohms to ^ or 4 megohm. See 
the manufacturer's recommendation. 

HI IMP. PICKUP 


Fig. A —A high-impedance pickup and control. 

An FM tuner is designed to connect to 
a high-impedance circuit, so if it is 
necessary to attach a volume control to 
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it, one of at least one megohm resistance 
should be used. 

To connect a low-impedance pickup, 
use a matching transformer between it 
and the amplifier. A high-ratio audio 
transformer or a microphone trans¬ 
former with a tapped primary may be 



Fig. 5—Connections for low-impedance pickup. 


used if the original pickup transformer 
is not available. Connect the volumit con¬ 
trol across the transformer secondary 
as shown in Fig. 5. 

LOW-FREQUENCY TIMER 

A SHORT time ago I needed an auto¬ 
matic switch which would turn low- 
voltage bulbs on and off at regular in¬ 
tervals. The circuit described here 
proved very satisfactory and versatile 
for the purpose. 

As the filaments heat, the plate 
current rises gradually until it equals 
the operating current of the relay. Then 
the contacts open and break the fila¬ 
ment circuit. The plate current then 
drops slowly until the relay releases 
and closes the circuit again, causing the 
cycle to repeat. If desired, a low resist¬ 
ance can be added across the relay con¬ 
tacts to vary the cooling and heating 
periods. 

The operate and release periods de¬ 
pend mainly upon the type of tube and 
relay, but also to some extent on the 



Circuit of the automatic vacuum-tube timer. 


voltages used. Low-voltage, high-cur- 
rent tubes are slower heating and cool¬ 
ing, giving longer timing periods. The 
small battery types give shorter cycles. 
Tension of the relay springs also has a 
marked effect on the frequency of oper¬ 
ation. 

Any tube may be used in this circuit, 
from a diode up to the more complicated 
types. Grids may be either connected to 
the plate or left floating. I have used a 
6H6 with diodes in parallel operating 
with as little as 1.5 volts on the plate. 
The plate current is then sufficient to 
operate a very sensitive 1,500-ohm relay 
at about 0.55 ma. On and off periods 
were about 15 seconds each. 

The timer is suitable for starting 
motors or lights periodically for display 
purposes. If a single-pole, double-throw 
arrangement is available on the relay, 
the ON position can close one circuit 
while the off position closes another. 
The circuit is also readily adaptable to 
time-delay uses, such as turning on 
high voltage to a mercury-vapor recti¬ 
fier after some predetermined time in¬ 
terval.— l.Q. 
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Girding enihusiasf Fritz Compton with the transmitter he made for his sailplane. 

A Sailplane Transmitter 

« 

By FRVrZ COMPTON 


S AILPLANE pilots often take advan¬ 
tage of thermals and other currents 
aloft to make motorless flights of a hun¬ 
dred miles or more. Generally, the pilot 
lands in a cpnvenient pasture or mead¬ 
ow to await the arrival of his ground 
crew with tow car and trailer. During 
a flight the usual procedure is -for the 
ground crew to try to average 20 to 25 
m.p.h. over highways in the general 
direction of the flight. When conditions 
aloft force the pilot to alter his course, 
the ground crew may be many miles 
away when he lands. 

During the 1946 National Soaring 
Contest at Elmira, N. Y., the autltor 
completed a 151-mile soaring flight to a 
point near Trenton, N. J. Midnight found 
him in a clover field with his sailplaie, 
still awaiting the ground crew and ssil- 
plane trailer. The landing had been made 
8 hours earlier, and the ground crew 
contacted some time later by telephone 
through contest headquarters at j]l- 
mira. After this experience, the author 
built this %-watt, 10-meter transmitter 
for keeping in contact with the ground 
crew through a receiver in the tow c«.r. 

The half-waiter was designed for lew 
battery drain and light weight—weight 
is a critical factor in the performance 
of sail planes. Miniature tubes were used 
for compactness. (Although this unit 
was desig^ied for use in a sailplane, it is 
an ideal unit for use on a bicycle, motor¬ 
cycle, small boat, or even on a hike. 
(We'll bet that this little rig will 


places” if used with a beam or properly 
tuned long-wire antenna. — Ed.) 

The fleo-power circuit 

The transmitter uses a 3S4 7-mc tri- 
tet oscillator, doubling to 14 me in its 
plate circuit. The final stage is a 3R4, 
Heising modulated with a class-A 3A4 
amplifier. The oscillator coils Ll and L2 
are interwound on a 1-inch form. Each 
has eight turns of No. 20 d.c.c. wire. It 
is preferable to use different colored 
wires to simplify making connections to 
the coils. The 14- and 28-mc tanks L3 



Roar view of the lO-mefer plane fransmitfer. 


and L4 are self-supporting coils with an 
inside diameter of % inch. They have 
19 and 10 turns, respectively. Both are 
wound with No. 14 enameled wire, 
spaced the diameter of the wire. The 
antenna coil L5 is two turns of insulated 
wire interwound with the cold end of 
L4. One end of the antenna coil is 
grounded and the other goes to an in¬ 
sulated jack on the front panel. The 
antenna is 7^5 feet of wire. 

(Continued on page 78) 
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The sailplane transmjifer uses three dry-cell tubes—oscillator, amplifier and modulator. 
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10 to 1 Satisfaction 
GUARANTEE 


"I pars qnally 
guarantee that at 
the end of 1 year 
from ^te of re¬ 
ceipt. my Applied 
Practical Radio 
set will have 
oarned for you at 
least 10. limes its 
c 06 t, or you may 
return it and I'll 
return every cent 
you Paid.'* 

B. W. Oooke. Pre*. 


Hcre’e a sensational “pet ac¬ 
quainted” offer I This big, new 
book, “150 New Radio Dia¬ 
grams Explained*' is yours, 
absolutely FREE 1 It contains 
circuits and data on the latest 
Radio and Television sets. 
Easy-to-rcad. 8^x11" size, 
with full instructions on how 
to read and use diaPrams. Be¬ 
longs in every radioman's kit, 

HOW TO GET 
YOUR FREE BOOK 

You pet this book Free just 
for lookinp over—without cost 
or obligation — the sensational 
new 5-voluxne Coyne set “AP¬ 
PLIED PRACTICAL RA¬ 
DIO." It's just off the press. 
Here's everything you want to 
know about radio, from basic 
principles to up-to-the-minute 
Television and FMI PA, 
shortwave, ^iation-auto radio, multibanda, tele- 
transmission testing instruments and trouble¬ 
shooting short-cuts, phototubes, etc., all clearly 
explained. Shows how to construct, install, serv¬ 
ice all types of apparatus. Step-by-step photos 
break equipment down before your eyes 1 Newest 
testinp methods. Hundreds of subjects, over 150Q 
pages, almost 1000 illustrations, diapramg. Writ¬ 
ten for home training and field reference—so com¬ 
plete, so up-to-date and practical that every man 
interested in radio should see it. 



SEND NO MONEY 


You can see how much 
this set can mean to 
your future, without cost or obligation. 1*11 send 
“APPLIED PRACTICAL RADIO** postpaid, for 
you to look over for 7 days FREEJ—^and with it, 
the Radio and Television Diagrams book as an 
outright Giftl This book is yours to keep free 
whether or not you decide to keep the 5-Volume 
Set I In 7 days, either return the 5-Book Set an<} 
owe nothing or pay $3 then and $8 a month until 
$16.75 is paid. Or you can save $1.75 by paying 
$16.00 cash price. 


Use Coupon 
Now! 

YOU ARE NOT 
BUYING THE 5- 
VOLUME SET 
WHEN YOU SEND 
THIS COUPON. 
You aro merely 
a&kino to 5e« the 
books free for 7 
days. Free Book 
Offer Is limited— 
so mall coupon to* 
diy. 


FREE BOOK COUPON 


B. W. Cooke, Pre*., Coyne Electrical &. Radio School 
500 S. Paulina St., Dept. A8>Tl. Chicago 12, III. 

Send me the NEW 5-Volume Coyno Set. "APPLIED 
PRACTICAL RADIO" for 7 davs FR^ examination 
per your ofTor. Also tend **150 New Radio Diagrams 
ExplaLiied*\ as a FREE glft- 


I NAME . . AQB . . ■ 

I J. 

} ADDRESS . I 

■ ■ 

■ TOWN . ZONE _ 'STATE . ’ 

I I.. 
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-» CONTINUOUS PLAY 

, WITH THE 

MAGNETAPE* RECORDER! 




Now — record emd ploy back on this amazing 
instrument any sound that can be heard, and 
many that cannol — from a concert hall 
symphony to the beat of your heart. Simple 
interchangeable capstans provide a choice 
of three tape speeds for high fidelity, medium 
fidelity ' or up to 8 hour voice recording. The 
Ideal recorder and playback unit for home, 
office, industry, and broadcast station. 

Other standard and portable models of short¬ 
er playing duration also available* Wrile 
today for our free illustrated catalog featuring 
our complete series of Magnetape Recorders 
and accessory equipment. 

Send 25c, in stamps or coin for A.C. Shaney s 
new booklet. "Elements of Magnetic Tape Re¬ 
cording — Cmd 999 Applications. * Trodemaik 




AMPLIFIER CORP. ol AMERICA 


EASY to LEARN CODE 

It is eaiV to letm or tncroase spe«d 
Kith an Instructocraph Code Teacher. 

AlTorda tho quiekaat and moet prac- 
tteal method yet dorelopod. For be- 
f Inners or advanced student •. 

Available t ■ p e'l from beginner's 
alphabet to typical message! on all 
iubjccts. Speed range 5 to 40 WPM. 

Always ready—no QBM. 

ENDORSED BY THOUSANDS! 

Thp InatructourraPh Code Teacher 
tUpraliy Ukca the Piece of en oper* 
stor-tnetnictor and enable■ anyone to 
learn and maater code without fur- 
Urer asaiet.inec. Thousand® of euccesefut operatore nave 
“acquired tho code“ with the Inetruetocraph Syatcm. 
Write today for convenient renUl and purchase plana. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd.. OePt RC. Chicago 40. iii. 


MIRACLE KIT VALUES!- 




PHONO OSCILLATOR 
2.TUBE kit 

Ill-Rain with microphone 

I nck and nil parta Includ- 

ns Tul>^ . »2.»5 

lO WATT 4 TUBE HI OAiN 
6LG AMPLIFtER KIT 
Sepnmtely controlled Mlko 
and Phono Inpute. Allpaits 
Including drilled f:haasia. hardware, aojder. circuit dta> 

gram. info., etc. I.eBS Tubes. . S6.9S 

UNIVERSAL TROUBLE SHOOTER KIT 
iiOcates every acrvlco trouble. All parts Including case. 

test lc.TdB. plug aVe" x 6" x 3' .. S3.95 

phono-amplifier KITS—ALL PARTS INCL. TUBES 

3 Tube Kit ..S4.25 2 Tube Kit. S2.95 

Pwr trans. ISOOv C.T.. 1 SOma. 6.3v 2.5a. 

6.3v 1.6a. St 3n: ll5v 50-60 eye. pri.. .55.95 ca. 
Fll trane. 6.3v 8a. T.OOOv Inaul. i I5v. 

50-60 cyc. pri. 52.29 ea. 

Write for liete of bargains In Radio and Electronic 
parts. Also free data. 
_ clwujts desir “ ^ ■ ‘ 


m circuits designed by 
m ROBT. Q. HERZOG. ' 

niversaf smrsL^orR: 

365 Canal St.. Nevr York 13 (Dept. C-R) W.ilkRr 5-9642 
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FIASH THAT VOL TACE 


Turn that knob. Extinguish tho noon 
glow. Instantly read voltage ofT dial. 
MINI-VOUr model 400B measuroe 65 
to 660 V. Aa Also DC. Tell! AC or 
DC. Virtually bum-out proof. Guaran¬ 
tee for 10.000 hours. 12^ tost leads. 
A "must” In electrical and radio work. 
At dealer! or postpaid $2,50. (C.O.D. 
25c extra). _ _ _ 


IHDunRULDEViCESJNC.,EDGEWATER3.N.J. 


Make Your Own 

RECORDS 

with RISCO 3-way Home Recorder 

“Snapshots in Sound 

Over 10 minutes rccordinfiT on 
a 10" record at dual speed— 

4% min. at single speed. 

• High fidelity 

record player 

• Uses professional 
recorder 

• An auxiliary P.A. 

amplifier __ 

Ready to operate with 6" spk. crj’^tal mike. 
Ideal for music lessons, parties. « m 
your child*8 cute sayings— 

PORTABLE CASE extra for 

COMPLETE DETAILS dual speed 

40% OFF ON RECORDISC RECORDING BLANKS 
25% on C.O.D. Orders—Order From This Ad 

FREE CATALOG RC IMMEDIATE DELIVERY 

Come and Visit Our Sound Studio 


RISCO ELECTRONICS 

WHOLESALE DISTRIBUTORS 
25 Wesl Broadway. N. Y. T, N. Y. 



STAHL’S ★ STAR ★ STUDDED 

* SPECIAL ★ 



5 inch Cathode Ray, Type 5BPI tubes. 
In their original cartons; Brand New. 
At this price every scope owner should 
buy a few, and keep in AP* 

reserve. How can you go vE 

wrong for only . iaWW 

Prompt Delivery—IT rite Dept, KC-6 
25^0 aeposit required on C.O.D. order 
Shipped F.O.B. New York. 

Min. Order $2.00 

MICHAEL STAHL, INC. 

39 VESEY ST. 

Tol. worth 4-2882-3-4 New York 7, N. Y. 


Get Started in Radio 

10 “HOW-TO.DO-IT" BOOKS 

Got Si solid foundation In radio by 
means of tbose 10c timely text books. 
Each clearly written, profusely Illus¬ 
trated. contains over 15,000 words. 
You’ll be amazed nt the wealth of 
information packed Into these Kandy 
books. Excellent for reference—Ideal 
for technical library. Your money 
back If not sattsfted. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 



Ns. 1—H6w To W.k. Fou. 

Doerle Short Wave SeU 
No. 2 —How To Make The 
Meet Popular All-Wav# 1 
•nd 2 Tube Receiver* 

No. 3—Alternating Current 
for Beqinner* 

No. 4 — All About Aerial* 

5 -..Beolnner** Radio Dlc- 

Remlt by check or money 
send cash 


tionary (Leading Term*) 
No. 6—How To Have F 
With Radio 
No. r —How To Read Radio 
Diagram* 

NO. S— Radio for Beglnnars 
No. 9—Simple Electrical Ex- 
peri ments 
No. lO—TelevUlon 

order—register letter tf you 
or Btamp*. 


RADIO PUBLICATIONS 


25A B‘w*y. 


New York (7) 


A SAILPLANE 
TRANSMITTER 

(Continued from page 77) 


A midget 200-ohm microphone trans¬ 
former is mounted below the chassis at 
the audio-frequency end of the trans¬ 
mitter. The microphone jack is on the 
front panel. A small 4^/4-volt flashlight 
battery, or three pen light cells connect¬ 
ed in series, furnish the bias for the 
modulator tube. The primary of a mid¬ 
get push-pull pentode output transform¬ 
er is used for modulation, and is con¬ 
nected as a 2-to-l autotransformer. 
Better results were obtained with this 
arrangement than with the B-supply 
connected at the center tap and a 3A4 
plate circuit at each end of the winding. 

The d.p.s.t. ;toggle switch shown in 
the diagram was removed from this 
transmitter when it was installed in the 
sailplane, because the transmitter was 
mounted in the turtleback, well aft of 
the pilot. The toggle switch was located 
near the battery case and spring-loaded 
, to off position. A cord was run to the 
cockpit through a series of eyelets, to 
provide pull-to-talk operation. 

The 7-mc crystal is mounted outside 
the case to facilitate changing crystals. 
The transmitter chassis and cover are 
made of 1/32-inch semihard aluminum, 
and the transmitter is completely en¬ 
closed when the wrap-around cover is 
placed over the top, back, and bottom 
of the chassis and secured with screws. 

The front panel and two vertical sides 
of the transmitter chassis are bent out 
of one piece of aluminum 3V2 inches 
high and 13% inches long. The sides are 

3 inches deep and the front panel 7% 
inches wide. Another piece of aluminum 

4 by 8 inches, with all edges bent down 
% inch, forms the horizontal portion of 
the chassis, and, after bending, meas¬ 
ures 7x3 inches. It is fastened to the 
front and sides by metal screws or small 
bolts. The wrap-around cover which 



Top view of chassis shows tubes and battery. 

forms the top, back, and bottom of the 
case, is made from an 8 x 10%-inch 
piece of 1/32-inch aluminum. 

The placement of parts is not critical 
because of the low power. In the origi¬ 
nal transmitter, a special effort was 
made to construct the r.f. portion of 
the transmitter in the smallest possible 
space to gain experience in miniature 
construction. An eyebrow tweezer was 
found to be much superior to long-nosed 
pliers in small confined spaces. 

Use caution in insulating the variable 
condensers from the front panel, be¬ 
cause they carry the full plate voltage 
of the transmitter. The r.f. coils are 
mounted directly on the condenser ter¬ 
minals. This is made possible by cutting 
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a 8^^ X 1%-inch opening in the horizon¬ 
tal portion of the chassis, immediately 
above the variable condensers. 

Batteries are two 45-volt Mininax's 
for B-supply. Two 1%-volt batteries in 
series supply the 3 volts for the fila¬ 
ments. 

Tuning up on 10 

To tune the rig, remove all tubcjs ex¬ 
cept the 3S4 oscillator. Connect a 0-60- 
ma meter in the B-plus battery lea-i and 
tune the oscillator plate circuit for mini¬ 
mum current. The dip is usually about 1- 
2 mils. The 3A4 doubler is placed in its 
socket and plate circuit tuned to reso¬ 
nance. The oscillator plate circuit will 
need retuning at this time. It may be 
found that best results are obtained in 
exciting the 3A4 doubler by coupling 
the grid condenser about two nurns 
down from the hot end of the tfi-tet 
plate coil. 

Insert the modulator tube and connect 
the antenna. Tune all circuits for 
minimum total B-current. The dip i i the 
doubler plate will be about 4 mils with¬ 
out the antenna connected, and 1 mil 
loaded. Total current for the transmit¬ 
ter loaded is 40 to 45 mils. Do not at¬ 
tempt to use 136 volts as the 3A4 
doubler will not modulate satisfactorily 
at this higher voltage. 

This transmitter has worked out 2 
miles across the city with a wire sus¬ 
pended in the radio shack. In the sail¬ 
plane, with the antenna attached to the 
top of the fin, it has a range of 6 miles 
when the sailplane is on the groun<i. In 
flight, communication has been ntain- 
tained with a ground crew in a car 65 
miles away, and the transmitter was 
once heard 600 miles from Texas. 

At the 1947 National Soaring Contest 
in Texas, nine flights were made, m(>stly 
over 100 miles, and one of 221 miles. On 
seven flights the ground crew was on 
hand at the time of landing. Many times 
it was possible to guide them into the 



Bottom view of transmitter. Crystal at right, 

pasture chosen for landing, and land 
directly toward the trailer, stopping 
only a few feet away and in position for 
immediate disassembly. The groind 
crew was my wife and W5KUB of 
Wichita Falls. 

A number of radio amateurs vere 
reached during the flights. They were 
usually within 60 miles line-of-sight. 
W5IZL of Electra, Texas, was espBci- 
ally cooperative. She left her receiver 
on our frequency at all times, and a 
short call would always find her ready 
to relay any message to contest head¬ 
quarters. 

Several sailplane pilots are licensed 
radio amateurs. Reception aloft is crys¬ 
tal clear, and, as a 10-meter transmit¬ 
ting and receiving location, a sailplane 
can best be described as terrific, 
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Radio - Television -Electronic 
Parts & Equipment Specials 


TELEVISION-CATHOOE RAY HIGH 
VOLTAGE 

2000 volt D.C. Powor Supply 
Why tmther with balky and danff«roiu 60 
cycle aapplies or expensive R.F. power sop* 
piles when yoa con parchose a complete 2000 
volt D.C. unit (not a kit), ready to plus into 
the 110 volt A.C. power line. The ridicaloosly 
low price has been made possible by a forta- 
nate parchase of hiffh quality components. 
These units are brand new, completely tested 


and guaranteed. 


Pricp $7.95 


4000-6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but h** a much 
hitrher D.C. output voltage suitable for use 
with the new 1 ** and 10" television tubes. 
PRICE ....112.64 


TEUVISION BOOSTER! 

Increosee siraal strength to the television re> 
celver 16*18Db. Rejects unwanted off-channel 
interference. Slosply InsUlled by coanectinff 
in series with antenna terminals of receiver, 
self-contained power supply. 

Three models available 
Model TVL^^Channels 1 thru 6 
Model TVH—Channels 7 thru IS 
Mo^l FM^B-108 Me (PM Band) 
Available in Walnut or Mahorany finish 
Sixe 3" X 6" X 6" 

Price $26.95 


SP£CiALI 

Msffnetic Recording Wire—IH hour spool of 
GE steel recording and playback wire » « ac 
priced for quick sale . ^1 


PHOTO-ELECTRIC TUBE 

GE type PJ23 tessitivs pas PhotohilM^sultabts fer 
regulsr snrf invitlMe infm-retf lieht Has four preog 
leckst and CaJsiom light sensitive element 

Price $2.95 

Cathode>ray tube Mash and Mounting braeiiet fer 5* 
tubes. Exeelient for use with ST television sets or 

Price $0.25 

Chrome panel eseutehewi for above-^/a' diamoter 
opeclng—suitable for use with eaUiode-ray tubes of 

Price $0.25 

TELEVISION PICTURE TUBE—9 Inch electromag. 
netie type. This is the MW22-2 tube used by GE in 
their television sets. Can be used In other sets de> 
signed ter etectromagnetie defleotion. Hss standwd 
3 prong base. Cl 3 OC 

Complete with instruction booklet . Y 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Rmated at approximately 4500 eyelet effectively 
reducing pbJMtlonabie needk scrateh without alter- 
ing the briillaney of reproduction. 

Contains n Nt-Q SERIES retonnted circuit Tested 
by menus of an audio oscillator and an osciliooeope 
to givo 22 db. attenuation with very low signal less. 

^ regulated by means of a SPECIAL 
MINIATURE gain eontrol. 

EASY TO ATTACH 

Just two wiroe to clip on. Compact. 

Price .. 


$1.65 


THREE TUBE PHONO AMPUFIER 

An asMbled unit ready for Installation using tone 
aM^ volume control and tlx foot of rubbw $2.95 

Indudlfig Tubes) , 

With Complete Set of Tubes . 33.95 


PHONO OSCILUTOR 

2 ^?*?** 1 phono oscillator transmits recording tor 
i?i**l“**^ ear^ mike through 

iwdio without wires. Can alto bo used as an Intercomm 
Jy P W- tpeaher as mike. Price or 

(excluding tubes) . 

With Complete Set of Tubes ......13.95 


SPeCIMU SPECIALS 

Mammoth OMortment of radio and electronic 
parU, not less than TEN POUNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super- 
buy for experimenters, service- 
men, and amateurs for only. 


Satl^^ion ginratsod on si I merchandise. 

All prices F.O.e. New York City 

WRITE FOR CATALOGUE 

RADIO DEALERS SUPPLY CO. 


135 Liberty St. 


New York. N. Y, 
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2 out of 3 
Need It! 





According to the RMA, 
over 18 million consoles 
were built before *44! 

That's right! The newest are four years old, 
and there are more than 11 million of 
them that are ten years old. Of the 18 
million owners, 5I®4, or over 9 million 
LIKE their cabinets—In spite of the fact 
that the vast majority of receivers are 
hopelessly obsolete, lacking such present- 
day essentials as FM. 

Furthermore, over 90% of the console 
owners WANT FM, but less than 6% HAVE 
It. What a replacement market! 

It was to fill this tremendous need that 
ESPEY designed Its line of top>quality cus¬ 
tom-built chassis, supplied complete and 
ready to operate In your customers' cabi¬ 
nets. 

For further details about the ESPEY re¬ 
placement chassis, and the opportunities 
in the replacement Industry* we urge you 
to write today to Dept. C-6. 



"Established—1928" 


Do you m 

BINDING POSTS? 


I 


The XL PUPH POST wltb itc Sprlnw 
Action usuroB Constant' Contact aod 
QtJ ick connactlon. 

«"i2?wSr* Aluintnura Typa M 

Aluminum Body, Bakcllt* Top Typ# Bl 
St 15c each. 

TypM CP or NP. all brass—STAIN- 
I^SS STTOEL SPRING * PIN, PROVEN 
by 240 HR. SALT SPRAY TEsV as NON- 
CORROSIVE at asc •sch. 

Manufactursrs and Osalart Libdval 
Discounts 


X. L. RADIO LABORATORIES 

00 WMt Chto,* Av... Chic*,* 10 , III. 


AH popular ty$tes of 

RADIO TUBES 

Rt the lowMt priest ever offsrwl 

70% OFF 

af eurreat list dHms 
< 2S% dopmit rsqutrsd on c.0.0. ordorp) 

HARRIS SUPPLY CO. 

1336 W. ClwM Am* Chieage 261 llllnolt 







































































Test liistnimciits 




4 LAMPS ELECTRONIC PHOTO FLASH EQUIP¬ 
MENT, THE famous “MODEL 1503'' AIR* 
CRAFT FLASH UNIT. 

This powerful high quality equipment waa 
made for the U. S. AircorPs and will be 
shipped to you brand new in original boxes. 
• THE POWER SUPPLY 

Is built Into a beautiful gray flnlslied case, with 
all connectors, relay control. 2 oonilcnsers each 2000 
Volta, 50 M.F.D, liBbt output 110 Watt seconds, 
can bo used with any 12 Watt baUerj* as a profes¬ 
sional studio Hath equipment. TIjo power pack alone 
Is worth more than the price we are asking for the 
complete unit. 

• THE FOUR HIGH SPEED FLASH TUBES 

are plastic scaled, unbreakable. 12 rollllon peak 
luini« light output for more than 15.000 flashee. 

• IN ADDITION TO THIS WE SUPPLY: 

aluminum rellectons, transformer, cwmectors, con¬ 
necting cords, spare parts, diagram and instructions 
on how to use U for battery or on lu>w to convert the 
unit for no Volt A.C. 

• IT IS THE BEST VALUE IN WAR SURPLUS 
MATERIAL. 

WHILE THEY LAST. $ ftftOO 
PRICE complete ... . 

CINEX, INC., Oept. CR 

165 WEST 46th ST. New York 19, N. Y. 



Send at once your free catalogs. suppleraenU and bar¬ 
gain lists as published—listing products of leading 
manufacturers of radio-electronic parti and equipmenL 


NAME 


P.O. BOX or STREET 
TOWN .. 


STATE. 


WESTERN 

ELECTRIC 



• Pull frequency reipon&e Driver Unit complete 
with projector. 

• Excellent for Concetiioni, Ball Parks, Mobile. 
P.A, Work. 

• Stock up now, 
ferod at this 

• Extra Heavy Ouiir i/n»T, 

T. V. BOOSTER 

• Clarifies pictures. In¬ 
creases signal strength. 
Helps eliminate Ghosts 
and external picture in¬ 
terference. Simply hook 
up in series with Tele¬ 
vision Antenna. No Pow¬ 
er supply required. 
Complete, self-suffi¬ 
cient, housed In on at¬ 
tractive black crackle 
finish metal case. 

Attention DEALERS — DISTRIBUTORS 

Send for our list of many other Items, far bHew 
wholesale cost, on company letterhead. 

All prices F.O.B. N.Y.C.. 25% OepMlt, Bal. C.O.O, 

MANUEL KLEIN 

74 CORTLANDT STREET 
NEW YORK 7. NEW YORK 


WANTED: - 

WILL PAY » 1.00 PER COPY 

for the following copies 

OFFICIiLSHORTWAYELISTEKERM&GAZINE 

• JuiM-July 1$3S * A|>ril-IVIay 1936 

Copies must be In oood condition. 
Radio-Craft, 2S West Broadway, New York?, N. Y. 


I NOW-AFTER SEVEN YEARS 

I12B8&25B8 TUBES 

Now Available 

Composed of adapter, 1—6AT6 tube, 1—6BA6 
tube, and 2 miniature sockets. The unit takes 
less space than the original 12B8 or 26B8 tube, 
and the adapter base will fit in the 12B8 or 26B8 
socket perfectly. Nothing else to buy — unit is 
I complete. Just plug in and it works! t Sold on 
money-back guarantee. 

I 12B8 or 25B8 unit, complete: $2.49 each 
10 units for $22.50, 

Send 20% OeP., Bal. C.O.O.—Min. Order $2.t)0. 
Write for new free bargain eatalog. 

COMMERCIAL RADIO 

I 36 Brattle Street Boston 8, Mass. 





$A95 




Never again of- ^0^95 
sensational price. n.y.c' 


I 


• TUBE SPECIALS • 

AC-OC five—60Ii8OT. 35Z50T. 12SA7. K7. Q70T. .$1-90 
Miniature five—50B5, 35W4. 12AT8. BA0 BE6.... 1.90 
A TWO JUMBO ASSORTMENTS A 
40-B5Z5. 20-50Ii8. 10 oa 35Ii8. 12SA7. K7. Q7. lOO lubee. 
40-S5W4. 30-50B5. 10 ea. I2AT6. BA0, BEO. 100 tub^ 

Either of the above ipeelals at only . $34.00 

Every tube new »nd perfect. Guaranteed 100%. 
Belenium rectlflen lOOMA — ten for . $7.20 

Postage a j^a . 20<% deposit on C.O.O. orders. 

S«nd tor our new bergein list. 

HALLMARK ELECTRONM; CORPORATION 

892 CommMolpaw Ave. Jersey City 4, New Jersey 


ECONOMY MULTIMETER 

By HOMER L. DAVIDSON 

THE small O-l-ma meter used in 
■ this volt-ohmmeter is a 3-inch Trip¬ 
lett with an internal resistance of 27 
ohms. There are 4 d.c. voltage ranges: 



Octal socket and phone tip form the "switch." 


from 0-10 volts, 0-100 volts, 0-500 
volts, and the highest voltag^e range 
extends to 1,000 volts d.c. All the volt¬ 
age-dropping resistors are plus or 
minus 5% accurate and were selected 
with an ohmmeter from a number to get 
ones actually accurate to within 1%. 



Fig. I—Four voltage ranges are available. 


All the different voltage ranges, ohms, 
and current circuits are broken do^ 
into separate circuits for clear under¬ 
standing while discussing them: the djC. 
voltage schematic circuit in Pig. 1; high 
and low ohms in Pig. 2; milliampere 
schematic circuit in Pig. 3. Pig 4 shows 
the complete instrument. 

The low-ohm scale is from 0-5,000 
ohms. The low-ohm readings are well 
scattered over the entire range. The 
ohmmeter has proved very handy on 
this range to test for shorted i.f. trans¬ 
former windings. The high ohmmeter 
range runs from 0-500,000 ohms and 
can be extended with an external bat¬ 
tery. The only batteries used in this 
small meter were 3 small flashlight cells 
which total 4V^ volts. 

The current range was extended from 
0 to 100 milliamperes by shunting a 
small resistance, R5, across the meter 
terminals so part of the current would 
be bypassed around the meter. This re¬ 
sistor, for a 27-ohm, 0-1 ma. meter, is 
0.2727 ohm. The small resistor was 
wound with 1 foot of No, 34 enameled 
wire wound over a %-watt carbon re¬ 
sistor. It is best to calibrate this 
resistor against an accurate milliam- 
meter. 
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Tcist Instruments 


To eliminate a wafer gang switch 
for changing the different ranges €. sim¬ 
ple 8-prong octal socket was used. The 
male prong is a phone tip pushed into 
the end of a polystyrene rod. Thei e are 
6 ranges, and an a.c. voltage rang * was 
added later. This is optional with the 
constructor as plenty of space ii. still 



Fig. 2—The meter is in low-ohms position. 


available in the small cabinet. Pin con¬ 
nections are shown in Fig. 6. Pin No. 6 
was left over for the added a.c. voltage 
and the last pin left vacant for some 
future test position. 

A s.p. 3-position switch (top of case) 
switches low ohms and milliamper 3S and 
has one open position for other ranges. 

After the small volt-ohmmeter has 
been thoroughly inspected after '’viring 
and soldering all connections, the ohm- 
meter range should be tested. First place 
the small tip in the high-ohm jack and 
also insert a pair of test leads ir their 
respective phone jacks. Rotate the 5,000- 
ohm potentiometer clockwise, plac; ng all 



Fig. S-^The current r«nge measures 0*11 ma. 


its resistance in the circuit, and touch 
the 2 leads together. The meter move¬ 
ment should read toward full scale. Re¬ 
adjust the meter zero potentiometer, 
until the meter reads full scale. Now 
touch the 2 test leads to a low-olim re¬ 
sistance and notice the meter movement. 
The meter should not read full scale, as 
resistance was placed in circuit. If at 
any time the zero adjusting potentiom- 



Fig. 4 —Schematic of the complete instrument. 


eter will not adjust the meter move- 
raent to full scale, the flashlight cells 
must be replaced. Full-scale leading 
should be checked periodically. 

To test the low-ohm scale, the switch 
pin was shifted to the milliampere and 
low-ohm prong and the potentiometer 
adjusted so movement reads full scale. 
The milliampere-low-ohm swbxh is 
turned to low ohms. Touching tae test 

JUNE, 1948 


JUNE SPECIE 


RESISTOR KITS SI.45 
lOd assorted carbon and 
wire wound resistors . . . 
H to 10 watt. Wide 
range of values. All 
standard items. 


CONDENSER KITS 
$1,75 

50 a.4sortod paper and 
mica condensers . . .all 
now . . , good value. 


Wireless Phone Oscillator S4.52 
Operates as far as 100 ft. from radio and can bo 
used with automatic record changer and players . . . 
complete with 2 tubes all wired and tested Diagram. 



Phono Pre- 
Ampllfler $4.05 
This unit is for 
O. E Reluc* 
tance type .car¬ 
tridge. Coni- 
Pleiely wired, 
tested. Supplied 
with diagram, and lube GSC7. 


Mike and 
Phono Ampli¬ 
fiers $14.05 
This unit sold 
com Plete w 1 th 
power transform¬ 
er, 3 tubes and 
3 controls . . . 
all wired and 
tested. Diagrams 
supplied. 


RADIO PARTS 

O.E. Reluctance Cartridge. Ldst $7.95.$4.54 

4* or 5* PM Speakers . 1.15 

6" PM Speaker . 1.55 

5* 450 Ohm dynamic Bpk. with 50L6 output... 1.95 
Selenium Rectiflers — lOO Ma Famous Make... .69 

% meg. Vfrfume Control and Sw. long shaft.. .35 

Osc. Coil 12SA7 . 15 

6 ft. line cord . .13 

Astatic Crystal Pickups . 1.89 

Aslatio Crystal Cartridges Ir70A. ]>26A. L'iO 1.59 
Alliance Motor and Turntable . 2.50 

FAMOUS MAKE CONDENSERS 

50x30 150V.$ .45 


20x20. 150V . 
20x20 00). 150V 

(25) . 

8 x8. 450V. . . 

25, 25V. 


.35 

.39 

.49 

.29 


25, 50V . $ .29 

16. 450V . 39 

400V. Of 600V. Per 10 

.01, .02. .05. $ ,49 

.001. .002. .005 .. .49 

.1. 59 


All prices F.O.B. N.Y.C,—On C.O.D. 25% Dep. 

THE ROSE COMPANY 

88 West Broodway, Dept. (C) N.Y.7,N.Y. 


prods together will send the meter indi¬ 
cator to zero. With this type of circuit 
the battery is in the circuit at all times 



500V 


lOOV 


Fig. 5—Pin connections for range selector. 


and must be switched off when not in 
use. This can be done with the milli¬ 
ampere-low-ohm switch which is in the 
off position at middle position. Do not 
leave this switch on in either position 
while checking d.c. voltages for the meter 
will burn out immediately. It is best to 
switch the test leads of any multimeter 
to a voltage position immediately after 
any resistance or current measurement. 
This will prevent many unhappy acci¬ 
dents. As shown on the meter face the 
left-hand (red) test jack is positive. 
Whenever polarity is switched, the 2 
test leads are reversed. The a.c. voltage 
range was added some time after the 
meter was constructed. If the builder de¬ 
sires it, the data is included in Fig. 4. 
A half-wave miniature copper-oxide 
rectifier was used to rectify the a.c. 
voltage to be measured. 

The parts and material needed for the 
meter are very small. The whole instru¬ 
ment can be wired in a few hours. The 
cabinet used for the original model 
measures only 4x6% inches. 


1948 lUtoiek RADIO PROFIT GUIDE 


NEW 

COMPLETf 

RADIO 

PROFIT 

GUIDE 

FREE 




radio repair parts • TOOLS 

SOUND SYSTEMS • TUBES 
PHONO EQUIPMENT & SUPPLIES 
TEST INSTRUMENTS • ETC. 

Big, new ENLARGED complete catalog 
showing thousands o( Radio Bargains 
lent to you immediately. Helpful, money- 
laving buying information. Send Coupon 
today! 

BIG VALUESt LARGE STOCKS, 
FAST, DEPENDABLE SERVICE. 


FREE...SEND TODAY 


I RADOLEK CO.. Dept C-068 
I 601 W. Randolph St. Chicago 6, 111. 

I Pleaie lend your Free Profit Guido Catalog and 
I regular SuPDlements. 

I Name . 

J Address ... 

! City . Zone... .state . 


SAVE AT RADOLEK 



COYNE 


Get ready for a better job, bigger pay NOW !n 
Radio. C^h in with “All-around” knowledge of 
Radio—Sound—^Television. Train on actual equip¬ 
ment not by “Home-study”. You leam quickest 
at COYNE because it’s a real SHOP coursel 

G. I. APPROVED..also Finance Plan 
for NON-VETERANS. Don’t let lack of 
cash hold you back. Many earn while learning. 
FREE Employment Service to graduates. Get 
facts todayl 

SEND COUPON FOR FREE BOOK 

Send at once for Big Free Book on 
Radio, Sound and Television, and facta 
about our Finance Plan. 

mail THIS COUPON TODAY'^ 

B.W. COOKE. Prws., 

Coyne Electrical and Radio School 

500 S. Paulina St., Dept. A8-8H. Chicago 12, III. 

Please send Big FREE Book and complete details 
NAME .... 

street. .. 

CITY . STATE . 




“TUBULAR ELECTR0LYTICS“ 

Fresh stock Fully guaranteed 

20 mfd. 150 V . 10 for Sl.79 

20.20 mfd. 150 V . |0 for 2.49 

8 mfd. 450 V . 10 for 1.85 

Postagt extra. 25% dopoeit on COD. 

Write for our fro* bargain Hits featuring 
“AMERICA’S BEST BUYS'* 

POTTER RADIO CO. 

1312*1314 McGee St. Kaneae City 0. Mo. 
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C»Hiiniinicntiong 



^^Send for 

^FREE 


BULLETIN 

Sent yow every month, Jr'i 
Crammed full of real buys. 
A post cord with yovr 
name ond oddress brings 
it to you. You conY offoid 
to miss its borgoins. Moil 
yovr cord todoy. 


VALUE and PRICE LEADERS 
THAT CANNOT BE MATCHED 


islB C-s^s-so 


too' 

500 tA 




let» 






Rl< 




toW 


700_'^,‘$2.a5 


59* 

79- 


Rea-'"' 


.90- ST.'l - 
^VJkO'A 3>kG'®\»>®* *« 40 
S,t6 T.’oO 


- „M fOSU 


et9 A«*''p OA.G15 

SI \A 



ORDER INSTRUCTIONS 


DEMAND THIS 
SEAL OF QUAUTY 


Mifdmwm ord«r—$2.C0. 25% de¬ 
posit with order required for oil 
C.O.D. shipments. Be iwre to Include 
sufficient post age—eKcess wilt be 
refunded. Orders received without 
postoqe Witt be shipped 
eiwess collect. AH prices 
F.OJi. t>elroit. 


rsAhiA 


Knl/IU SUPPLY & 

ENGINEERING CO., Inc. 

mSELDDN AVC. OETROtT L MICH- 


SISHAL 

GENERATOR 




456 KC - 4€5 KC - GOO KC - 1400 KC 
COMPLETE WITH TUBES READY TO OPERATE 
COMPLETE CRACKLE-FINISH CABINET 
e TWO OPEN CHANNELS FOR ADDITIONAL FREQS. 
tNDtVIDUAL TRIMMERS FOR RECALIBRATION 
SHIELDED OUTPUT LEAD 
FULLY GUARANTEED^ULL INSTRUCTIONS 


FM TUNER KIT 

One tube vnpcrlmiinlnl FM tuner. Amaa: 
per fia. i n Ttc<i. Qjiujilutr with tube, punci 
rJiuEU and full luaAnjctlwiii 


PRE-AMPLIFIER for BE 

Rcluetmee plskup ceeipIMe 


$2»5 

$475 



PHONO-AMP. 1 

Complete with Tubee >4^ , 
ONLY ^ ' 

PHONO-OSC. 

WIrelett Type—Mike 
er Phooe Imp. Comp. 

W1IITB FOR LITRRATVRB' 



OPFORWNny AD-IET5 

AdvortisemenU In this section cost 2So a word for 
escfa Insertion. Name, addreee end loluelt must be 
Included at the sbove rate. Cash should aooompany 
all daulfled adTertisemenu unless placed by an 
accredited advertising agencr. No advertisement for 
less than ten words accepted. Ten percent disccwnt 
six issues, twenty percent for twdve issues. Objec¬ 
tionable or misleading advertisements not accepted. 
Advertlsemenu for July. 1948. issue must reach us 
not later than May 84. 1848. ^ ^ w 

Radio-Craft • 25 W. B’way • New York 7. N. Y. 


AMATEUB RADIO UCIiNSES. COMPLETB CODE 
and theory preparation for passing amateur radio ex- 
Ahilnatlans. Home study and resident courses. American 
Radio Institute. 101 West Wrd Btreei. New York City. 
Seo our ad on page 68 . 


RADIOS. RECORD PIJLYKBS. TUBBS. PARTS. SEND 
for free bargain list. Hallmark. 594 Oommunlpaw. Jersey 
City 4. New Jersey. 


RUBBER STAMPS. ETC.. FOB SADE. COOKSON. 
Box O-BC. Puxloot. HissourL 


IJtNCASTER. ALLWINE St ROMAIEL. 486 BOW’EN 
Building. Washington 5, D.C. Registered Patent Attorneys. 
Practice before United States Patmt Office. Vaildlly and 
Infringement Investigations and Opinions. Booklet and 
form ^'Evidence of Conception'* forwarded upon request. 


MAGAZINES (BACK DATED)—FOREIGN. DOMESTIC, 
tils. Boi^. booklets, subscriptions. pln*ups, etc. Cala- 
log 19c (refunded). Cicerone's. 863 First Ave.. New 
York 17. N. Y. 


PHONOGRAPH RECORDS 80c. CATALOOUK PARA- 
mounl. KQ-813 East Market. Wilkes-Barre. Penna. 


W» REPAIR ALL TYPES OF ELECTRIOAL^INSTRU- 
ments. tube chediers and anslyxers. Haa^ton Instrument 
Co. (Electric Meter Laboratory). 149 Liberty Street. New 
York. N. Y. Telephone—BArday 7-4239. 


YOU CAN ACCURATELY ALIGN SUPEHHRTERODYNB 
receivers without slgnsl generator. Complete Instructions 
81 . Moneyback guarantee. (Thas. Gates. Pecos 3. Texas. 


RADIOMEN, SERVICEMEN. BEGINNERS — MAKE 
more money, easily, quickly. 8250 weekly possible. We 
show you how. Informktlon free. Merit Products. 216-32L 
182Dd Avenue, Springfield Gardens 13. New York. 


BUILD YOUR OWN PRECISION VOI/T-OHM-CAPAC 
ity meter. Complete set of plans 8 . 60 . Bradshaw InstrU' 
menu. 348 Livingston St.. Brooklyn 17. N. Y. 


ENGINEER. GRADUATE MECHANICAL. AUTOMO- 
blle-alrcrafL Age 44. veteran. Knowledge English. French. 
German. Twenty years' experience. Industrial, railroad-, 
road- St alr-traffio field, publlo relations, radio. P. O. Box 
273. G.P.O. New York 1. 


WESTERN ELECTRIC CARRIER TELEPHONE AND 
Telegraph Equipment and GomponanU. FUters, repeating 
coll, transformers, equallxevs. Types CFl. CrF2, U, C. and 
other carrier equipment. Telephme and telegraph repeat¬ 
ers. Box No. RC-A 6 . Badlo-Craft. 25 West Broadway. New 
York 7. New York. 


28 YEARS* EXPERIENCE RADIO BEPAIBINO AT 
your fingertips. I’ve perfected simple system you can 
follow step by step. No formulas or calculations. (Tuts 
repair time to minimum. Total prico 82.00 postpaid or 
COD. Moneybadc guarantee. Ross Radio. 14615-J Grand- 
river. Detroit 87. M lc h lg ^ 


ANSWERS TO QUIZ ON PAGE 61 
1. (a, c); 2. (a); 3. (b); 4. (c); 
6. (b); 6. (all); 7. (b); 8. (c); 9. (b); 
10. (a, c). 


PREFERS SHORT WAVE 

Dear Editor: 

I have been following with great in¬ 
terest the arguments in Radig-Crapt on 
FM vs. short wave. 

It is true that at this time FM has a 
very high plane of programs^ but I re¬ 
member when AM was the same way. 
Now listen to it! 

To me, international short wave has 
proven that it can present good dra¬ 
matic, musical, and public service fea¬ 
tures consistently. One merely has to 
tune in any daytime AM broadcast to 
find out what has driven me to short¬ 
wave programs. In my opinion, FM will 
become the same as AM. 

I can get the best music over short 
wave and it is music that cannot be 
matched by our own ultra-commercial, 
top-heavy system. 

John R. Gates, 

New London, Conn. 

(How about the noise, interference, 
and heterodynes of the shortwave 
bands?— Editor) 

TRAINED MEN NEEDED 

Dear Editor: 

Our experience has been that while 
thousands upon thousands of men have 
been trained in schools and the armed 
services, there is always a shortage of 
competent practical personnel when you 
want to do anything serious in a com¬ 
mercial way. For example, getting a 
good FM repairman or television instal¬ 
lation and repairman is extremely diffi¬ 
cult. Every real good one rapidly mi¬ 
grates into some venture where he can 
more adequately use his ability. He then 
attempts to get novices to work for him. 
Hence, there is a sad shortage of servic¬ 
ing technicians for the FM and tele¬ 
vision business. 

The complexities of shooting trouble 
through involved circuits require ex¬ 
perience and training beyond what the 
public has been educated to pay for. We 
are observing in television transmitting 
equipment that the maintenance man 
of such transmitting equipment is in¬ 
deed difficult to train and expensive to 
keep. An ordinary camera chain main¬ 
tenance man has to be far better trained 
and have far more basic ability than the 
master trouble shooter of an entire voice 
broadcasting station. Indeed, they are 
like the difference between the complex¬ 
ities of a giant airliner and the com¬ 
parative simplicities of a cub plane. 
Radio, electronic and television arts 
move along in the laboratories at a tre¬ 
mendous speed. Technicians and engi¬ 
neers who do not keep up with these 
rapid improvements fail financially and 
move into other professions. The tech¬ 
nical world belongs to the persistent and 
aggressive. 

The more you can do to help show the 
widespread need for competence both 
on the part of the old and new techni¬ 
cians, the better. Further than that, 
there should be some discussion of the 
words, ‘‘engineer” and “technician.” A 
camera maintenance technician has 
actually to know more engineering than 
many a competent voice radio engineer. 
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It is time that those of us who pioneer 
in these arts give attention to the mean¬ 
ing of these names. The engineer of 20 
years ago in radio would not even be a 
competent technician today. 

U. A. Sanabria, Presidbmt, 
American Television, Inc., 
Chicago, Illinois 

WANTS ESPERANTO TAUGHT 

Dear Editor: 

I have just read your editorial, “ Radio 
in the Next War.'^ I taught electronics 
at the Army Air Force Radio S;chool 
at Truax Field, Madison, Wisconsin, 
for three years, so I think I have some 
understanding of the importance of 
radio in war. According to the Cfallup 
poll, 65% of the American people favor 
making the U.N. into “a more perfect 
union,and only some 13% are opposed. 

A union of nations would be so strong 
that any country which did not belong 
would never dare to attack, and, I be¬ 
lieve, would eventually join. Texas, for 
example, might have continued is an 
independent country, but it saw a grreat 
advantage in joining the Union. 

In forming a federal union, the 
United States had one great advantage 
which the world does not now have—a 
common language. This is where radio 
can do a great work for world peace. 
Let radio back up its endorsement of 
Esperanto. One can learn to read Es¬ 
peranto in one hour because it is in 
essence a code. In six months, with les¬ 
sons of one hour a day, any person can 
learn to speak the language excellently. 

If we want peace, we must do two 
jobs; make the U.N. a more perfect 
union, and adopt a common language. 

Glenn R. Turner, 

Madison, Wisconsin 

(The Editor of Radio-Craft many 
years ago tried for many months over 
broadcast station WRNY, then in New 
York, and through one of his Ibrmer 
radio magazines, to sell Esperanto to 
radio people. The effort was kept up for 
over a year but the response \/as so i 
poor and the interest so low that it is | 
felt an artificial language will probably j 
never succeed on this planet.- — Editor) 

AFRAID TO ADMIT FAILURE I 

Deo/r Editor: ‘ 

I agree that it is unfair to plant a 
defect in a radio. This procedure is not 
a true test of the serviceman’s ability, 
but it may indicate the extent of his 
honesty. There is no harm in admitting 
that occasionally problems caniiot be 
solved immediately or at all. 

I’m an electrical engineer employed 
by a construction company. Despite my 
experience, there are times wher prob¬ 
lems that I cannot handle confront me. 
Rather than make the situation worse, 

I seek assistance, or permit someone ' 
with more experience than myself to | 
take over. 

Many radio servicemen, though, will 
take a set and “botch it up” rathor than 
say to the customer, “I’m sorry but I 
can’t seem to find the defect.” 

Daniel Feerst, 

Elmhurst, L. L 1 
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TECHNICAL KOs 


OIL-FILLED 

CONDENSERS 


.95 AfFD 

lOOOV 

$0.35 

30.0 

.05 

500V 

.14 

30.0 

.1 

2500V 

.75 

.000025 

.1 

7500V 

1.65 

.00005 

2i.l 

7000V 

4.10 

.00005 

.12 

1500 OV 

7.96 

.00005 

.» 

looov 

«35 

.000067 

,.25 

4000V 

2.15 

.00007 

.25 

cooov 

3.75 

.00025 

101.25 

60OV 

1.05 

.00025 

.5 

600V 

lOOOV 

.28 

.40 

.0005 

.00072 

.5 

20OOV 

.75 

.0008 

.75 

400V 

.30 

.0001 

.85 

600V 

.35 

.0011 

1.0 

looov 

.45 

.002 

2.0 

200V 

.20 

.002 

2.0 

600V 

l^V 

.40 

.0025 

2.0 

.60 

.00375 

4.0 

600V 

.60 

.003 

4.0 

looov 

1.00 

.000 

5.0 

2 20V AC .55 

.004 

O.O 

600V 

.70 1 

, .005 

R.O 

looov 


h005 

8.0 

600V 

.85 

,006 

8.0 

lOOOV 

1.75 

.008 

10.0 

600V 

1.00 1 

.01 



TUBESCHOKE 


TRANSMITTING 

MICAS 

90VAC SI.40 
S30VAC 3.75 
250DV 
2500V 
3000V 
6000V 
2300V 
2500V 
3500V 
5000V 
2500V 
6tKK>V 
5000V 
2500V 
5000V 
1.2D0V 
30W>V 
12()0V 
2000V 
2500V 
3000V 
2500V 
lOOOT.V. 

3o6ov 

2D00V 
1200V 
2200T.V. 


.35 

.15 

J65 

J35 

.15 

.15 


6V6 METAL . $0.89 

12K8 METAL . .29 

lOOMA-lOH, 260 OHM . 1.59 

POTS: 20K-B0K-100K . $0.19 

POTS: DUAL ! MEG, % MEG, 

•’250K-60K” . . .30 

SHIELDED WIRE ^^22 . 50 Ft. for .65 

RESISTOR KIT ASSORTED Vj&lW 

too for 1.49 

BATHTUB KIT 3x.l, .6, .05, ETC. 

« 10 for .58 

CONDENSER KIT .OL.OOOOl... .100 for 2.99 
MICAS .01, .002, .005. ETC. All Values .08 
.01 IBOV PAPER (MIDGET) ....60 for 1.00 
0.1 600V PAPER . 8 for 1.00 


$2.00 min. order F.O.B., N.Y.C. Add postaoo 
50% deposit. biJance C.O.D. with all orders. 
Manufacturers inquiries Invited. Send for Flyer. 
Prices are subject to change without notice. 


TECHNICAL RADIO PARTS CO. 

266 Greenwich St. Dept. RC-1 N.Y. 7, N.Y. 



Here's the 

mwefiZ 
eeeiy ^^]l! 


Here’s one of ihe finest business 
opportunities in years. You can 
cash in on the fact ihat people like 
radio with iheir meals. That’s why 
Tradio-etle—a small, compact coin- 
operated radio designed for res¬ 
taurant and tavern booths — has 
become so nationally popular. Plays 
15 minuies for 10c. 

Small Thousand of higrh- 
_ yield locations are 

Investment available if you yet 
in on the yround floor. 
Only a small invest¬ 
ment needed to operate this lucrative 
full or part time business. Tradio is 
the nation*8 leadiny manufacturer of 
roin-operated radios. 

For Complete Details . . . 
Contact Us Today 
WRITE Dept. U-6 


TRADIO, Inc. 


ASBURY PARK 
NEW JERSEY 


NEW INDOOR TELEVISION ANTENNA 



PAT. APP. 


ELIMINATES REFLECTIONS 

-VISIBEAM- 

For Use With All Television Receivers. Ideal for 
Hotels and Apartnnents. Conrrpact—12" Diameter 
—Table Lamp Size. Made of Polished Lucite. 
Tunes to all channels. 

THERE IS NO LANDLORD OR INSTALLATION 
PROBLEM WHERE THE VISIBEAM IS USED. 

RETAILS AT $1695 

At Your Dealers 

MFC. by BURNETT SERVICE CO. 

178 W. 168 ST., NEW YORK 52, N. Y. 




Atlantic Cilyas Hotel of Distinction. 


The Ideal Hotel for Rest and Relaxation • 
Beautiful Rooms * Salt Water Baths * Glass 
inclosed Sun Porches * Open Sun Decks 
atop * Delightful Cuisine * Garage on 
premises * Open All Year. 

FIESTA GRILL FAMOUS FOR FINE FOODS 


JUNE, 1948 







































CoiniminicafioHS 


»4| 


TOM ALLEN’S 
RADIO SPECIALS 

Many Others Not Listed 


[ 


RADIO ALTIMETER 

Transnnitter Receiver RT7/APN1—coniplete 
with 14 tubes; 418 to 456 meg. 27v dyna- 
motor. Certified by CAA: coet ^| | QC 
Govt.. $2,000. Bargain. 


BC-456B 

MODULATOR UNIT, new complete with 
tubes, 3 relays; parts worth Q5 

than our low price of . V 


RADIO RECEIVER BC-1023A 

Ultra High Frequency, covering 62 to SOMc 
range. An extremely sensitive relay, works 
on 4/10 of mil. Complete with 4 tubes; 
12SH7, 6SQ7, 6SC7. 6U6TG. a gr 

Brand New . 

Shock Mts. and instruction book included. 


BC>733D 

SUPERHET RECEIVER- 10 tubes, 6 xtals, 
6 selector relays ; operates on any one of the 
6 xtal controlled frequencies; from 108.3 to 
110.3Me. Can bo easily converted to 2 meter 
ham or mobile telephone band. Gives both 
visual or aural indications of position of air* 
craft in respect to the runway. CIA QC 
New . . . 


AIRCRAFT RECEIVER 

R5/ARN-7 15 tube set. 4 bands 100-1750 
KC. Easily converted to Home Bro§dca8t. 
115 t- 400 cycle Power Supply Shock Mts. 
and schematic included- 

$10.50 


Less Tubes. 

15 tubes for above 


TUBE KITS 

Comes in complete sets 
Each set $10.50 
SCR 2€9-BC 433 
R5A/ARN 7-R5/ARN7 


TUBES 


65C7 
6N7 . 
6K7 
6L7 . 


.$1.10 
$1.13 
.. 75c 
$1.00 
6J5 


6B8 . 88c 

6F6 ... 60c 

2051 . 80c 

5Z4 . 90c 

. 68c 


FIELD TELEPHONE 

W E and Kellogg 
EB 3-4-5 and 8 with ringer and generator. 

French type handset and carry ingcase. <rg gc 

Guaranteed perfect working order. .. 


RECEIVERS 

AN/CRW2 High Frequency 
6 Tubes—2 Sensitive Relays. Crt 

BRAND NEW . 

AN/CRW2A High Frequency 
5 Tubes—3 Sensitive Relays. < CO 

BRAND NEW . 

Both complete with tubes and dynomolor. 
Used for controlling purposes. 


ANTENNA WIRE 

On reel, 300 ft. braided copper, rn 
BRAND NEW. Each. 


Write for Quantity Discounts 

Prempt Delivery—Write Dept. RC6 
25«/o Deposit Requirtd cn C.O.D. Orders 
Shipped F.O.B. New York Minimum Order $2.00 

T. ALLEN CO., INC. 

564 Atlantic Ave. Brooklyn 17 
Tel. TRiangle 5-8241 New York 


ADDED VALUE AT 
NO EXTRA COST 

anotlier RCP first 



FM Signal Generator Model 720A 
9.1.10.7 - 88 -108 me. 


only 


$ 


19.95 


R. C. P. scores another first with this new low- 
cost accurate, pocket size FM Signal Generator I 
Start cashing in now on the rich FM business— 
not by investing 100 dollars—or even 50—but ^th 
only $19.95. Order this extra profit-building FM 
Signal Generator from your R. C. P. jobber today. 
Only $1^.96 for an accui^te instrument that per¬ 
mits you to align and service FM receivers, 

* Complete with tubes ready to operate 

* Pocket size 2r x 6^ x 2%" 

* Cocnpiotely shielded and liolated from line 

* Calibration, accurate within !•/• lor fixed frd- 
quendes of 9.1. 10.7. B8. and 106 me. 

* Individual trimmers for recailbration 

* Equipped with shielded output lead 

Many other outstanding features, too. If your 
local jobber can*t supply your needs, use con¬ 
venient coupon below. 


ALSO MODEL 710 FOR AM—Smell—compwt-^- 
curate. IPs the Ideal job for ‘*on-the«u>ot” aligning, 
trouble-shooting, estimating and repairs. Fixed fre¬ 
quencies: 1500 and 550 ke: 456 and 465 ke. Safe 
for AC and DC operation. Pocket size 3* x O' X 2% . 
Complete with tubes, output cable, etc., r^y tf 
operate at the remarkably low Price of $17,951 


Send for R. C. P/s complete new catalog of econ¬ 
omy-priced, quality-built precision instruments. 
Before you buy any instrument—see R. C. P. first! 
It's best for every test. 


RADIO CITY PRODUCTS C0..INC. 


RJ> 

Sr Wett 25th C 


Sc ^ Vo*l* I . N V , 


RADIO CITY PRODUCTS COMPANY. INC. 

Dept RC 6 , 152 W. 25!h 8 L. New York I. N. Y. 
GENTLEMEN: 

Pleaso ruth the following Information to me: 

I ( ) Deacrlptlvo bulletin on Model 720A and 710. 

I ( ) Catalog No. 129 of complete B. C. P. line. 

I ( ) Name and address of neaxeet B. C. P. Jobber. 

I 

I Naoie . 


Address . 

..Zone. ... State. 


COUPON-OF-THE-MONTH 


a.90 
a.so 

4.40 

5.40 


TUBES— STO. BRAND 35Z5GT or 35W4 . . . iO lor S3.90 

TUBES—STD. BRAND 12SQ7 Or 12AT6. .SO for 4.90 

TUBES—STD. BRAND r»0t,6CT or 5085...10 for 
SAPPHIRE PHONO NEEOLES n.l«t $2.90). . 10 for 

STD. BRAND Vol. Conirols—.5 Mcij. W.SW . .10 for 
STO. brand— 40-40 MFD 1 * 0 ^ . 10 lor 

BV PASS CONDENSERS — 005 or .01 MFD 

OOOV . . . 'too tof 0-90 

• Combination Kit—All Above Items—Only . S37.SO 

WITH THIS COUPON—ORDER AT ONCE 

• RADIOS—4 tube Superhet. (Knt. Known). .?•?* 

• RADIOS—5 tube Superhet. (Nat. Known) . 13.95 

Write for monthly Coupons and Bulletin 

RADIO DISTRIBUTING CO. PASADENA It, CAL. 
POLICE CONVERTERS FOR CAR RADIOS 

Can be attachod to any car radla Does 
ception on standard broadcast ban(L MODEIj 100-» 
with Bled condensers, covers 1600 to 2600 kllcxafclos. 
Ilus one tube 

Model 800-R Super Bensltlvo. Cos’ors 1500 to 3500 
kilocycles, lias two-tubes. Exceptional dlsUnco 

List price ... 

Jobbers and Dealers wanted. 

Write for folder 

ABC RADIO LABORATORIES 

3334 N. New Jemey St. Indianapolla, Ind. 


SERVICE CHARGES TOO LOW 

Dear Editor: 

I am a radio technician, and I have 
also worked for a wholesale radio parts 
house, Tve spoken to well over 200 serv¬ 
icemen and found that their problems 
are all about the same. 

The radio technician’s main problem 
is not overcharging, but how to get a 
decent fee for his services. People seem 
to think that anybody in the radio re¬ 
pair business is working just to get ex¬ 
perience. 

I think that the radio repair business 
is sadly in need of some kind of organi¬ 
zation so that servicemen can get to¬ 
gether on fees that are fair to customers 
and themselves. 

Manufacturers and jobbers should 
help out with a program to tell the pub¬ 
lic that radio servicing is a business, 
not a hobby, and requires an experi¬ 
enced serviceman plus expensive equip¬ 
ment. 

William A. Green, 

Farmington, Mo, 

SUGGESTS RADIO GUILD 

Dear Editor: 

I believe there should be a National 
Radio Service Guild with local chapters. 
All members would pay an annual fee. 
Servicemen seeking membership in the 
guild would be required to pass an ex¬ 
amination, critical enough to distinguish 
him as a reliable and competent serv¬ 
iceman. After he passes the examina¬ 
tion, he would be allowed to advertise 
his membership in the guild. 

As much of the dues received as pos¬ 
sible would go into advertising to in¬ 
form the public that guild members are 
tops in their profession and honest in 
their charges. 

In case of any dispute, the customer 
would submit his complaint to the guild 
which would appoint a board of mem¬ 
bers to investigate the complaint. If the 
serviceman is found to be at fault, he 
would be given an opportunity either 
to rectify the error or be suspended 
from the guild. 

This system would show the honesty 
and progressiveness of the industry. 

John W. Ritbnour, 
Norfolk, Virginia 

BRITISH REPAIR PROBLEMS 

Dear Editor: 

I think radio servicing is harder here 
in England than in the United States. 
Only in one case in a hundred is a set 
only a year or so old. More often, it is 
at least 10 years old. In fact, the aver¬ 
age age is about 12 to 15 years. 

The main snags are conversions, for 
example, 6A7 to 6A8, 42 to 6F6. These 
are normal conversions, but there are so 
many more of other types that a serv¬ 
ice bill is often about $15. No wonder 
people complain! 

Here the dud serviceman is in his 
element and the reputable repairman 
has the task of reservicing his job, cor¬ 
recting bad conversions, and resoldering 
cold joints. And in the end, the customer 
blows up at the large bill, and will not 
let the serviceman explain. 

N. E. Bayliss, 
Birmingham, England 

RADIO-CRAFT for 
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AMAZING—NEW 
SILVER CONDUCTING PAINT 

Use the printed circuit technique to increase 
the efficiency of electronic circuits while creatly 
decreasing the physical dimensions of your radio 
sets. (Pure silver conductors make this po$:ible). 
This marvelous advance in radio constructi(>n was 
developed during World War II and ir. now 
available to you. 

See April 1946 issue of RADIO-CRAFT for 
transmitter measuring 2" % Z**. 
Introductory ilx» botfim — only $1.00 postpaid, 
or sent C.O.D. plus postage. 

Rogular I ox. botf/e—now only $3.00. 
Special quotations on larger quantities. 
Complete instructions with each bottle. 
ORDER .NOW—A mitot for every up 
to date experimenter 

RADIONIC ASSOCIATES, Dept. riC-6 

95 Nassau Street New York 7, N. Y. 


RADIO TUBES 

For immediate shipment 

R.M.A. Guaranteed 
Below Distributor Costs 
Individually Sealed Cartons 


Type 

Price 

6K6GT 

AO 

6K5GT 

.46 

6V6GT 

.46 

6SA7GT 

.46 

6SJ7GT 

.46 

6SK7GT 

.46 

6SQ7GT 

.46 

6X5GT 

.40 

12SA7GT 

.46 

12SQ7GT 

.46 

12SK7GT 

.46 

12SJ7GT 

.46 

35L6GT 

.40 

35Z5GT 

.32 

50L6GT 

.46 


10% DISCOUNT ON LOTS OF 50 DR M'}RE 
25% Deposit Required—Balance C.O.D, 

2% discount allowed on C.O.D.'s. 

RAVAC ELECTRONICS CORP. 

MAIL ORDER DIVISIDN 

432—4th Avenue New York 16, ^1. Y. 


FREE CATALO G 

SIMPLY SEND YOUR NAME AND AD¬ 
DRESS AND RECErVB FREE OUR NEW 
BIG 1948 CATALOG. HUNDREDS OP 
RADIO PARTS VALUES. 

AMERICAN SALES CO . 

1811 W. 47TH ST.. CHICAGO. ILL. 


CLEARANCE ON TEST EQUIPMEhT £ 

’ Buprooio 543-3 Mullimeters (5000 (\p.v.) ....SI4.95 I 
' Hewlett-Packard Audio Oscillators (Keif. $125) 69.95 T 
) Radio City FM Signal Generators (Model 720) 17.95 * 
, Meissner Signal Calibrators (Used) (Reg. $77.17) 29.95 9 
Keadrite Panel Meters (0-200 Mllliamperos)... .79 • 

' Triumph 5000 ohm per volt MuUltestcrs i 

’ (Like now) . 14.95 i 

' precision 920 Tube and Set Tester (Used) J 

(Beg. $82.64) . . 59.50 t 

20% Deposit—Balance C.O.D. ? 

Send for our latest bulletin. 

REMER RADIO COMPANY 

’ 5904 S. PRINCETON CHICAGO 25. ILLINOIS 


PREFERS ASSOCIATION 

Dear Editor: 

I agree that there are some chiselers 
in radio servicing, but I don’t believe 
i that licensing will eliminate the trouble. 
* The state of California has a licensing 
law, but there are as many chiselers 
here as elsewhere. 

A state radio association of service¬ 
men would be better than any license. 
The association would investigate cus¬ 
tomers’ complaints; and when they 
found an unfair serviceman, they could 
close him up and refuse to let him oper¬ 
ate. In this way, servicemen would see 
that they are only hurting themselves 
when they try to put something over 
on the customer. 

Martin Roth, 

Jackson, Calif. 

CORRECTION 

In the diagram of the Hi-Fi 35-Watt 
Amplifier on page 33 of the April issue, 
two .004-p.f capacitors are shown con¬ 
nected to pin No. 3 of the 6SN7. Only 
one should go to this pin—the other 
goes to pin No. 6. 

The plate load resistors of the 6SN7 
are shown as 5,000 ohms. They should 
be 50,000 ohms. The bottom ends of the 
220,000-ohm resistor, the .008-pf con¬ 
denser and the 2-megohm bass control, 
in the grid circuit of the 6N7, should be 
connected to the upper end of the 50,000- 
ohm resistor from control to ground. 


The headings LI, L2, etc., in the coil 
data table for the 1-10 Meter Receiver 
described on page 23 of the February 
1948 issue are transposed. They should 
be L2, LI, L4 and L3 when reading 
from left to right. 


The negative side of the filter con¬ 
densers in the 3-Way Portable, page 42 
of the February issue, should be con¬ 
nected to the fused side of the a.c. line. 
We thank Mr. Joseph Montgomery of 
West Newton, Penna., for calling this to 
our attention. 


Rabto pearss Sgo 

^ernsfadch |3ublicattond 



HUGO GERNSBACK 



Founder 


j 

Modern Electrics . 

.1908 

1 

Electrical Experimenter . 

...1913 

1 

Radio News . 

. .1919 


Science & Invention . 

.. 1920 

! 

Radio-Craft . ... 

1929 


Short-Wave Craft . . . 

...1930 

i 

Wireless Association of America ... 

. ..1908 


Some of tho larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
interested readers. 

From The Electrical Experiment¬ 
er, June 1914. 

The ^‘E 1 e c t r o” Detectaphone and 
Radio Amplifier by H, Winfield Secor 
Wireless Receivers by H, J. Lucas 
A High Amperage Key by Alvin E. 
Spencer 

The Wireless Phone Record 
A Simple “Quenched” Spark Gap 
Wireless Joins two Universities 
Artificial Radio Grounds 
Radiophonic Apparatus 
Radio Transmitting Problems 


SENCO Stimulates Summer Buying 
With These Outstanding Savings! 


Standard 
Brand 
AC PHONO 
MOTOR AND 
PICKUP 

80 cycles 115 
volts, with Turn¬ 
table. Complete 

$4.35 



I NEEDLE CUP 
with motor and 
pickup 


LOOK AT THESE TUBE VALUES! 

EVERY TUBE 


Type 

0Z4 

1A.3 

1A5GT/G 

IA7GT/G 

1H5GT/G 

1L4 

1LI14 

1LN5 

1N5GT/G 

1S5 

1T4 

IU5 

IV 

2A5 

2A6 

2A7 

2X2/879 

3A4 

3S4 

5U4G 

5W4GT/G 

5X4G 

5Y3G 

5Y3GT/G 

5Y4G 

5Z4 

6A7 

6A8GT 

6AC5 

6AC7/I852 

6AG7/6AK7 

€AK5 

6B7 

6C4 

6C5GT 

6C5MG 

6C6 

€C8G 

6D6 

6F5 

6F6GT 

6H6GT/G 

6J5Gr/G 

6J€ 

6J7GT 

6K6GT/G 

6K7G 

6K7GT/G 

6K8G 

6L6G 

6Q7GT 

6R7 

6R7GT 

6SA7 

6SA7GT/G 

687 

6SG7 

6SH7GT 

6SJ7GT 

6SK7Gr/G 

6SL7GT 

6SN7GT 

6SQ7GT/G 

6SD7 

6U6 


IN CARTON 
Lots of I 
lO i 

Each Each Type 

69c 59c 6U7G 

39 
49 
45 
49 
45 
59 
59 
49 
55 
55 
30 
39 
55 
35 
39 
29 

39 
45 

40 

34 

35 
37 
33 

37 
49 
45 
39 

59 

60 
79 
69 
49 
25 
35 
79 
32 
29 
45 
45 
39 
39 
39 
49 

38 

39 

41 
39 
49 
69 
39 
45 
49 
39 
37 
45 
39 
32 
37 
39 
47 
47 
37 
39 
39 


6V5G 
6V6GT/G 
6X5GT/G 
7A4 
7A7 
7A8 
7B6 
7F7 
7N7 
7X7 

<XXFM> 44 
7Y4 44 

12A6 35 

12A8GT 39 
12AT6 
12BA6 
12BE6 
12J5GT 
12J7GT 
12K7GT 
12K8Y 
12Q7GT 
12SA7GT/G 40 
12SF7 35 

12SJ7GT 55 
12SK7GT/G 45 
12Srt7GT/G 40 


Each Each 

35 25 


12SR7 

14A7 

14B6 

24A 


35 

65 

59 

49 


25L6GT/G 49 


25Z5 


49 


25Z6GT/G 45 


26 
27 

32L7GT 

35/51 


49 

49 

52 

49 


35L6GT/G 45 


35W4 

35Y4 

35Z3 


43 

43 

44 


35Z5GT/G 43 


36 
39/44 

41 

47 

50A5 
50 B5 
50L6GT 

56 

57 

58 

75 

76 

77 
80 
83V 
85 
99V 
99X 


49 

35 

49 

49 
60 
42 

50 
55 
45 
45 
50 
49 
35 
40 
79 
49 
35 
35 


117Z6GT/G 89 
182B 99 

1231 39 

1644 39 


49 

39 

39 

43 
49 

48 
35 

44 

44 

35 

35 

25 

35 

45 
45 
45 
27 
39 
39 
39 
39 
32 
32 

49 

36 
32 
32 
55 
49 
39 
39 
45 
39 
39 

44 
48 
39 

39 

40 
40 
35 
39 
39 
29 

45 
39 
55 
32 
45 
45 
39 
39 
39 
45 
27 
38 
69 
45 
25 
25 
76 
89 
29 
29 


POPULAR BRAND 
SPEAKERS 

3Vi* Cofio 4" So. 

Frame .ea, $1.19 

4" P.M. Spkr..ea. I.|9 
5'P.M. 8pkr,,ea. 1,15 
Cone (T Sq. 

Frame .....ea, 1.55 

6^ RM. 8t>kr, .ea. 1,55 
8pkr..iMi, 2.75 
irp.M, Spkr..ea. 4.95 


829 PUSH PULL TWIN-UNIT 
Beam Pwvor Amplifier Tube ... 


VOLUME CONTROLS 
Popular Br.’ind 
y Kliaft tapped with 
switch. 

250.000 ohms 
500,000 ohms 

1 meg. ohms 

2 meg. ohms 

39c each 
$1 .49 ea. 


BRAND NEW WILLARD 1t27-2 2 VOLT STORAGE 
^ BATTERY AND 2 VOLT VIBRATOR 
UBod In Ooneral Electric model ;f530 charge A PACK 
portables. Suitable for all farm radio sets. Individually 
boxeti. C 7 dCO 

BOTH FOR . 

Battery atone SI.79 Vibrator alone 99c 

6 Volt Auto Vibrators, 4 Prong $1.09 EACH 


25% deposit on all orders', balonce C.O.D.. 
F.O.B. New York 

SENCO RADIO. Inc, 

73 Wett Broadway, VyJ Y 7, N Y 
telephone BEEKMAN 3-6498 
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RQDIO SCHOOL 



DIRCCTORV 


PRACTICAL TECHNICAL TRAINING 


SPECIALIZE in 6 months to 3 years 


COURSES 




SERVICE 
6 to 12 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 

TECHNICIAN 
I to 2 Years 

• Electricity 

• Radio 

• Electronics 

• Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
3 Years 

• Electrical Engineering 
Bachelor of Science 
Decree 

Ma|or in Machinery or 
Electronics 


J 


Train in Electronics, Radio, Electricity for a substan¬ 
tial career in industry—or a business of your own. 
Prepare in one year to be a Technician—or in two 
additional years secure a Bachelor of Science Degree 
in Electrical Engineering with major in Electronics. 
More than 35,000 former students in industries the 
world over. 1,538 students now enrolled from 48 
states and 13 overseas countries. Faculty of 72 spe¬ 
cialists. Write for catalog and Personal Guidance 
Questionnaire—also mention course in which you are 
interested. 

Terms start JULY, September, January 

^^-^1 LWA U K € 

ENHINEERIN/J 

W A TECHNICAL INSTITUTE U 
DepK RC 648 North Broadway, Milwaukee, Wis. 


THIS COUPON MAY PROVE 
TO BE THE KEY TO YOUR 
SUCCESS IN ELECTRONICS 

MELVILLE RADIO INSTITUTE 

The Progressive Radio School 
Managed by Radio Men 
licensed by fhp N. Y. State Board of EduCotion 
RECOGNIZED BY INDUSTRY 
APPROVED FOR veterans 


J 


CUT IT OUTI Flit IT OUTI MAILilT OUTI.^ NOWf 


I MELVILLE radio INSTITUTE RC | 

I Melville Bldg., IS W. 46th St., N. Y. 19, N. Y. | 

I Send me without obligation information obout ■ 
I your inicnsive Coursesi ® 

■ Q Radio Technician | 

* Q Rodio & Television Servicing | 

I ^ Radio Communications ^ 

I Q Fundomenlol Radio Mothemoilo * 

I My Nome ... J 

I Add res ..... ... - 

I . . . . .. J 



RADIO 

OPPORTUNITIES 



D 


A CAREER WITH A FUTURE} 

ELEVISlOX 


SHOP WOK > SHOP nCHNIOUIS f ntSOtT > njUY lOUIPPfO UiOUrOeiD 

• IIADIO SKK%'ICE A RErAIII 

• E. M. A TBLEVISIOIV 

• TltAM»ftIMlTTEK COURSES 

frmpvring tor F.C C. UCtNSfS 

• RADIO TECIIAOUOGY 

WOtNINC • AtntNOOK • IVPIINC CUUSIS • MOOItsTI lATO • tWTAlUUNn 

availaile under g. I. aiu 

DELEIIAIVTY SCHOOL OF 
RADIO • ELECTRONICS • TELEVISlOR 

105 EAST I3»h STREET, NEW YORK S. N. Y. • DfPT.R 
MiWMa licensed RV state op new YORK 



RCA INSTITUTES, Inc* 

Offer tbozoush training 
courses in all technical phases of 

Radio and Television 


DAYS—EVENl NOS 

VETERANSI 


WREKLV RATES 
RCA Institutes ii approved 
under G. I. Bill of RlfhU 
For Free Cetatog Write Dept. RC-4S 

RCA INSTlTCTESe Inc. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N, V, 


WRCi SPECIALIZED TRAINING-^ the *‘traln. A 
in 0 'Wjtli>a>purpose"~DOES Increase one's earn- ^ 
; ing power. For example, well-paying positions of ^ 
: responsibility now held by WRCI graduates in- ^ 
dude: S 

BROADCAST ENGINEER-OPERATORS 
(AM & FM broadcast stations) 

FLIGHT RADIO OFFICERS 
(transoceanic airlines) 

RADIO-TELEVISION 
SERVICING TECHNICIANS 

RADIO SERVICE SHOP OWNERS 

; COMMERCIAL RADIO OPERATORS 
(police, CAA, airlines) 

MERCHANT MARINE 
RADIO OFFICERS 

with this proved record of successful training and * 

; placement, WRCI offers you. too, the best type of \ 

, PRACTICAL training—under the supervision of ; 
radio and television specialists. Approved for I 
veteran training. Non-veterans accepted. Send for ; 
^ free iflustrated Booklet **F"—no obligation, of < 
course. 

WESTERN RADIO 
COMMUNICATIONS INSTITUTE 

: 341 West 18 St., Los Anrol.a 15, California ; 


LBARN RADIO! 


IN ONLY 10 MONTHS 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 


Television Servicing—15 Months 


Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, Dept. C, Baltimore 17, Md., 


SOUND RECORDING SCHOOL 

A practical cngineeiiriK course in Bound Fundamentals. 
Ilei^dinR, and Sound Transmlssioo measurements: in 
a laboratory conUlninff transmission sets, oeciilators. 
square wave generator aod intormodulation analyzer, and 
other equipment. 

Two complete rorordln? studios assimilating broadcast, 
motion picture and commercial sound recording, under 
the direction of H. M. Tremaine. 

HOLLYWOOD SOUND INSTITUTE. Inc. 

KMO C No. Kenmore Hollywood 27. CaJIT. 


WANTED: 

Men and Women to Fill 

TOP RADIO JOBS 

in AM—FM—Television 

If you are looklns for a career with a future, why not 
Join the hundreda of Kraduatee from the Don Martin 
School of ILidlo arts now successfully employed in tlie 
radio Industry. The demand is {treat for qualified 
radio personnel In AM-FM-Television. Train now to 
be an announcer, script writer, disk jockey, news-^ 
caster, or radio engineer. Complete day and night 
classea ... the latest equipment. Free placement 
■ervlco. Approved for veierana. Write for free booklet. 

Don Martin School of Radio Arts 

1655 North Cherokee St. Hollywood 28, Calif. 


RADIO ENGINEERING 

FM —^Television—Broodcost 

Police Radio. Marine Radio. Radio SenrlcinK^ Avia¬ 
tion Radio and Ultra High mobUe applications. 
Thorough training in all brancheg of Radio and Elec¬ 
tronics. Modem laljoratorieB and . equipment. Old es¬ 
tablished scliool. Ample housing facilities. 7 acre 
campus. Small classes, enrollments limited. Our 
graduates are In demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
D.pt, C VALPARAISO. INDIANA 


TELEVISION 
RADIO ♦ FM 

PRACTICAL TRAINING 
LATEST EQUIPMENT 
SMALL CLASSES 

VISITORS WELCOME 

Gotham Radio Institute 

3534 BROADWAY (cor. 14Sth St.) 

WA 6-0902 Approved for Veterans 

^wlMMEDIATE ENROLLMENT^mh 


CORRESPONDENCE COURSES IN 

RADIO end ELECTRICAL EKOINEERING 


ride •lectrical fleld. 
Prepare youraalf at Low Cost, for aecura future. Modern 
courso. So frUnpllfieO anyone can undorstand quickly. 

RADIO ENGINEERINQ public addresa. photo-electric 

work. Train* you to be super-service man. rea] vacuum- 
tub# tec^lcian. Servicemen needed badly. Piploma on 
completion. Many graduates earning big pay. 

Either 

„ _ ^ _ Course 

periment^'kiu.'etc. ' ^ ^ ^ ^ 

Lincoln Engineering School. Box 931-C-H2. Lincoln 2. Nebr. 


completion. Many granuacea •araing oig p#r. 

Sand poetcard for Fre# Copies of 
UUDlTC Bchool catalog, full details, alt 1* 

irnllk about deferred payment plan, as- wfcw Cou 


RADIO COURSES 

^ S RADIO SERvIci'n® - EtECT^o'iflcI 
• F.«l. TELEVISION 

• REFRIGERATION SERVICING 

Fersonai Counselling Servlci^s for Veterans 
Write for Catalog anil Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 

r W. 64th street New York CHy 



Be a **key" man. Learn how to send and 
receive mesMages In code by telegr.aph 
and radio. Commerce needs thousands of 
men for Joba. Ootid pay, adventure. In¬ 
teresting work. Learn at home quickly 
through fnmous Candler System. Qual¬ 
ify for Amateur or CommereUl Li¬ 
cense. W'rlte for FREE BOOK. 

. CANDLER system CO- 

I Dept. 3-C. Box 038, Denver 1, Oolo.. U.S..\. 


RADIO 


TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 Wost 63rd St., Ntw York 23. Naw Yort 
Approved Under GI Sid of Rio^tB 
Liecnaed by Nato York State 


Hoiiiwaod Make Good in al 

RADIO-TELEVISION "•« 

Direct from Hollywood, nerre-center of broadcasting- Tele¬ 
vision. Radio and Sound actlettles, comes R-T-A»» time- 
proven and tested horn* training. Here at last—easy to 
le.vm, home Instnictlon that quickly qualifies you for 
BteaC^, good-pay Jobs or your own Radio business. lO big 
kits of radio parts given at no extra charge. Got full de¬ 
tails at oncel send po.sUI for FpEg BOOK ’‘How to Make 
Good In Radlo-TelcvlSion.” K-T-A APPROVCO FOR VCT- 

RADIO TRAINING ASS’N OF AMERICA. Dept. WCF 
5620 Hollywood Rlvd. Hollywood 28. Calif. 

RADIO-CRAFT for 
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FM TRANSMISSION AND RECEP¬ 
TION, by John F. Rider and Seymour D. 
Uslan. Published by John F. Rider, Inc. 
Paper or cloth covers, 5*/2 x 8*/i inches, 
409 pages. Price, paper $1.80, cloth 
$2.70. 

The basic principles of wide- and nar¬ 
row-band FM transmission and recep¬ 
tion, antennas, and operation and de¬ 
sign of FM equipment are covered in 
this book. 

The book is divided into two ])arts. 
The first covers theory of frequency and 
phase modulation, reactance tube mod¬ 
ulators, a.f.c., frequency multiplication, 
and design characteristics of several 
commercial PM transmitters. 

FM antennas, tuners, and receivers 
Sive discussed in the second part. Each 
stage in the FM receiver is compaied to 
its equivalent in an AM set Four types 
of FM detectors are discussed in cetail, 
including comparison of all types. 

MOST - OFTEN - NEEDED FM AND 
TELEVISION SERVICING IN FOR¬ 
MATION (1947), Compiled by M. N. 
Beitman. Published by Supreme Publi¬ 
cations. Flexible fiber covers 8*/, x 11 
inches, 192 pages. Price $2.00. 

Prepared in the style familiar to 
users of other books in the Most-C>ften- 
Needed Diagrams series, this manual 
contains servicing information on and 
diagrams of approximately 80 FM and 
television receivers made by 24 manu¬ 
facturers. 

The servicing information is much 
more detailed and complete than in a 
similar l^dition on AM receivers, in al¬ 
most all instances the servicing informa¬ 
tion includes dial stringing diagrams, 
voltage and tube location charts, o;jcillo- 
praphic patterns available at test points, 
and photographs of test patterns pro¬ 
duced with the set in various stages of 
misadjustment. 

HEARING AIDS, An Experinental 
Study in Design Objectives, by H. Davis, 
S. S. Stevens, R. H. Nichols, Jr., C. V. 
Hudgins, R. J. Marquis, G. E. Peterson 
and D. A. Ross. Published by Harvard 
University Press. Flexible fiber covers 
with plastic spiral binding, 6x9 inches, 
197 pages. Price $5.00. 

An account of a very complete .set of 
experiments conducted to discover what 
types of hearing aids are most suited 
for the average hard-of-hearing p<!rson, 
whether individuals would profit by spe¬ 
cially-fitted equipment, and the effects 
of varying the apparatus design for the 
individual user. 

This book has been referred to as 


TELEVISION 1948!! 

Train at an Institute thot planetred 
In TELEVISION TRAINING slnct 1938. 
Morning, Afternoon or Evening Ses¬ 
sions in laboratory and cbeoretical In¬ 
struction, under guidance of experts, 
covering all phases of Radio, Fre¬ 
quency Modulation, Televisloi^ lead 
« to opportunities in Induit^, Broad¬ 

casting or Own Business. Licensed by 
N. Y. State. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Visit, Write or Phone 

RADIO-TELEVISION 

INSTITUTE 

480 Lexington Avg., N. Y. 17(46^ Itl 
PLaza 3-4589 2 blocKt from Grand Central 


authoritative in much material written 
since its publication, and there is little 
doubt that it has had and will continue 
to have a powerful influence on hearing- 
aid design. 

WHAT ELECTRONICS DOES, by Vip 
Zeluff and John Markus. Published by 
McGraw-Hill Rook Co., Inc. Stiff cloth 
covers, 5 %xSy 4 inches; 306 pages. 
Price $3.00. 

An interesting description of the 
numerous industrial applications of elec¬ 
tronics, written for the general reader, 
this book gives a picture of the many 
wonders that electronics is performing 
today. Commercial uses explained in¬ 
clude color matching, navigation for 
ships and planes, fault-finding in metals, 
paint spraying, cooking and defrosting, 
as well as many others. 

WORLD RADIO HANDBOOK FOR 
LISTENERS, published and edited by O. 
Lund Johansen, Pilestraede 32, Open- 
hagen, Denmark. Heavy (laper covers, 
BYz X SY 4 inches, 96 pages. Price $1.30. 

This book is a serious attempt to com¬ 
pile an authentic list of ail shortwave 
broadcast stations of the world. Divided 
into continents and countries, it gives 
locations, call signs and frequencies as 
well as condensed program schedules of 
shortwave stations. Included are the 
normal clock time of each country and 
announcements and interval signals of 
the chief broadcasters, also addresses 
of broadcast administrations or com¬ 
panies and names of leading persdnal- 
ities. The shortwave listener will appre¬ 
ciate these additional aids to identifica¬ 
tion and verification. 

In addition to shortwave broadcasts 
ers, long- and medium-wave European 
stations are also listed. 

TELEVISION ENCYCLOPEDIA, by 
Stanley Kempner. Fairchild Publishing 
Co. 5*/2 X 8 inches, 415 pages. Price 
$6.50. 

There are three main divisions in this 
work. The first, called “Milestones to 
Present-Day Television,” is a 39-page 
chronological survey of the subject from 
600 B.C. to 1947 A.D. The second, cov¬ 
ering 92 pages, is a biographical en¬ 
cyclopedia of people who have contrib¬ 
uted to the development of the art. Most 
of the rest of the book is devoted to a 
vocabulary of special television terms, [ 
chiefly technical but containing also a , 
number of studio and commercial ex- i 
pres si on s. 

A rather complete bibliography adds 
to the value of the book. 


Here it is! 

JUST PUBLISHED 


The Practical Aspect 
of the Future of Radio 


TELEVISION & 
F-M RECEIVER 
SERVICING 


by 


MILTON S. KIVER 

Registered Professioml Engineer 


As every radio man knows, the limitless 
possibilities of radio in the fields of F»M 
and television broadcasting are no longer 
“just talk” — the future of radio has ar¬ 
rived! With more and more F-M and tele¬ 
vision sets on the market and in operation, 
no student or service man can afford to be 
without the wealth of up-to-the-minute 
information in this great new book. 

Written by the author of V.H.F. Simplified^ 
F‘M Simplified and Television Simplified, 
this simple, well-organized text makes crys¬ 
tal cle^r all types of servicing problems. 
There are specific directions for installing 
television receivers, and for diagnosing, 
locating and repairing the common troubles 
of F-M or television receivers. In addition^ 
complete alignment and servicing instruc¬ 
tions, are given at each point of a logical 
step-hy-slep procedure. TheAe are sum¬ 
marized in separate chapters (one for tele¬ 
vision, one for F-M) so that explanations 
and instructions are fully coordinated. 

The student or service man familiar with 
present-day A-M receivers easily under¬ 
stands every page of this book. Mathematics 
is kept to a mtnimum — just enough to 
enable the service man to compute prop¬ 
erly tlie lengths of transmission lines ami 
aruennas. The book is profusely illustrated 
with photographs and schematic diagrams. 

CONTENTS Antenna System, Opera¬ 

tion and Installation: Televi¬ 
sion Rocetver Installation; Television Test Equip¬ 
ment; The Television Receiver, Operation and 
Servicing: (4 chapters) ; Television Receiver Alien- 
ment; Trouble Shooting. Television Receivers; 
F-M Fundamentals; Commercial F-M Receiver 
Circuits: F-M Receiver Aliflmment: F-M Recei%'er 
Servicine. 


RADIO 
, COURSES 

Preparatory, Service, Broad- 
cast. Television, Marine Op- 
r^l erating, Aeronautical, Fre¬ 
quency Modulation, Radar. 
Classes now forming for the summer term 
June 1. Entrance exam. May 17. 
Veterans. Literature. 


COMMERCIAL RADIO INSTITUTE 

{Founded 1920) 

38 West Biddle Street, Baltimore t, Md. 


book FREE! ^ 

{.rnmmm MAIL THIS COUPOH^mmm, 

D. Van N(»trand Company. Inc. 

250 Fourth Avenue. New York 3. N. Y. 

Please send me a copy of TEUTVISION and P-M 
RECEIVER SERVICINO for examination. Within 
10 days I will return the hook to you or send you 
$3.25 plus a few ceuLs postage. 



JUNE, 1948 
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Before you boy TELEVISION 
See the DeWALD BMOO- 

By far the FINEST ireVe 
' been able to discover 
ANYWHERE 



DeWALD BT-100 DIRECT VIEW 
10" TELEVISION RECEIVER 


• 13 channels * 52 sq. in. picture 

• 6 simple controls * Automatic Stabilizer 

• Balanced Input Circuit 


Fine Hardwood Veneer Walnut Cabinet 25%''x 
19" X 15" 


Net price to Dealers only. 
Apply on Letterhead 


LIST $372.10 



DeWALD B-612 
"WIRELESS F.M. TUNER" 

* Simply plttx in and play 

* AC/DC Operation • No wiring to Radio 

* 5 tube and rectifier SuPerhet 

* Balanced F.M. Detector Circuit 

* Walnut Cabinet Il"x6"r7%" 

LIST $39.05 



DeWALD B.504 "PERSONAL" 

* AC/DC and Mattery Operation 

* 4 tubes and Selenium Rectifier 

* Supeihet circuit * 5"PM Alnico Speaker 

. Onl, 4" . 8%" X 7%" |_|5J 527.95 

. LIST $19.95 

WE ALSO HAVE ALL THE NEW 1941 
TEMPLE AND MINERVA LINES 

Dealers: Send for Catalog DUeeunt Sheets 

WARREN DISTRIBUTORS 

I14SB WatbioilM Straat, Jaaaiet Pliiiill, Mass. 


INDEX TO ADVERTISERS 
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Tom Allan Corporation. 84 

Allied Radio Corporation. 5 

Almo Radio Company. . 60 
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ELEMENTS OF 
MAGNETIC TAPE 
RECORDING 
and 999 
APPLICATIONS 

by A. C. SHANEY 


FOR ONIY 

25c 


Cofttoins schemoltc diogroms 


AMPiLirm CDiiP 41 /iHEmcn 



FREE Can foq 


\ Radio, Television, Electronic 
KiU, Parts, etc. LOWEST 
PRICES. Also War Surplos 
Bargains. Get Tour Copy Now. 


OffFNBACH RtIMUS 

$72 ilLli ST., ffljANClKO a.Cinl 


398-10 Broadway _ _ New York 13. N. 


f 



20% SAVER" ^ 1 

41/ Merchandise Brand Mew 

10% DISCOUNT ON ORDERS OVER 
$10—20% OVER $25 

i/a mesr. vol. eontvoie with switch. 3* shaft. , , , , ,39 

G.E. Plats Circuit Relay—lOU ohms—uaed with _ 

SOLO—Operates on 8Ma. S.P.D.T. ..llljjikj iOS 
OPKKATKS ON A aWAfN OP LIGHT _ ^ 

Photo-electric relay kit complete with all parts in. 
dudino tubes, relay, sensitivity, control and simple 
assembly Instructions. ONLY , , . . , . . . , . Se.PS 


Grtien 214' meter -O-BnuA. movemset—scale 

merited 0-300 .95 

Weetoo #476—8Vr meter—0-^.,a.e.. . 3.W 

Weston #507-0-1.5 amps. R.F.—2% a»- 
euraey to BSme.-- . 4J2E 

i Willard—6v. 3 cell-rPleKtaiasa case—miniature 

H Btoraze batteries — 3Vi*x 1%** 2%"; shipp^ ! 

Filter diokes—lOHy, Q 160 ma.. 150 ohms re- 
alstance . _ j . . . ■ . , . i,. . ..... . . . .1.25 

Westinghouae chokes—4Hy d 90ma. 300 ohms 
res. ... 

G.E. Bslsnold sperated eentector JtCR 2820— 
eontrols 0 elreults—operates on Il5v. 60 cyeles— 
4x9. IS amp. eontaets double break each elreult 
—G.E. eaUJeg pries $25.00. YOUR COST..5.05 

U.T.C. **S-0” input Xmfr. line or mike to grid; 

dealer's price *3.25; YOUR COST . . . 

Leach Oy D.C. relays-^.pole n.o. yoCR^COST.. 1.25 
Selenium Rectlllers; full wave-center Up-lSV I 

& 2.5 amps. ... .2.49 

Rotary Switch with knob—A,H.eH. 5 pole on and 

off; 10 ampa • 120V. ■ . . . .. i.,- -Sb 

Send us ysur nams. ........ .Ost on our mailing list 

-No COD Includa Postage. .. .Minimum order *2.00 

RADIO DEVELOPMENT $ SALES CO. 

323 ATLANTIC AVE. BROOKLVM. N. V. 


Printed In th# U. S. A. 
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EQUALLY MATCHED 


Split the reed assembly of a Mallory vibrator 
down the middle and the two halves will 
match each other so accurately that no scale 
made will register a significant dillerence. 

This precise distribution of weight is a major 
factor in assuring accurate output, reliable 
operation and long life. 


Mallory Vibrators Make 



The Mnllnry Hrplaermeru Vibrator 
Giiif/p i.< fr*r. Thp Vibrator ftaia 
Book t% SI. 00 — Jrom your di%trthutor 
or by mail. 


the ItesI Replacements 

Sucli careful manufacturing 
makes Mallory vibrators 
free of bounce and chatter 
and dependable in starling. 
More of them are used in 
original e(juipment than all 
other makes combined, 
Thai’s convincing proof 


thev are the best replacement vibrators 
for you to slock. 

In addition to assured (piality, Mallory 
oilers the most coni|»lete line in the busi¬ 
ness. Mallory standardization [)ermits 12 
basic vibrators to meet 90% ol your re- 
[liacernenl requirements. Hut a complete 
line of 52 vibrators is available to meet 
virtually every vibrator need. 


Mallory '*2448’’ Vibrator Deal 


This uivcs you u hitiiHHoriie iiimI itisiJay rabitirt 

fur your Ht«»rk of vilirutors. t«»K«‘thcjr ti scl«'^rtioii of 

vihrulors nitcl liiin'rr cut>Hril<»rs that %.ill u«iswrr of 

your r«‘«iiiir«‘ninils. 



^ oil |iay only the service man's 
i>«“l i»rire of for the six 

vilirutnrs anil lv«clve liufTer 
caiiucitfirs. Tlirrc is no charizr 
for the attractive, convcniriil 
cul»iii*:l. ^ our IVlallory dis, 
triluitor has tlicni in slock 
for itttutc^liulc ilclivery. 


MORE MALLORY VIBRATORS ARE IN USE THAN ALL OTHER MAKES COMBINED 










SWITCHES 


S.P.S.T. 

D.P.SX 


SHAFTS 

1 Type "A'* double-flatted tap-ln shoft is 
Included with each control—pfu$: 

3 Type "E” with universal knurl foe special 
type push on knobs. 

1 Type “H” with universal groove for mony 
Delco, RCA, Seors>Roebuck ond Westing- 
house models. 


This New JUNIOR Control 
Cabinet Beiongs on Your Bench 




Hcre*s one seleaion of 9 '*hot-nutnber** controls, switches and ^afts ^ 
you’ll use every day ! The new IRC Junior Control Cabinet contains 9 ' ^ 

of the most-used 14,1 and 2 meg. type D controls with the added adapt¬ 
ability of the tap-in shaft feature—plus 4 switches and 4 special shafts. 

This inexpensive assortment of popular controls will save you time 
and money, and reduce your need for exaa replacements. Factory- 
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet 
attractively finished in blue, yellow and silver with twelve individually 
identified compartments. Order the new inexpensive JUNIOR Control 
Cabinet from your IRC Distributor today. International Resistance 
Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In 
Onada: International Resistance Company, Ltd., Toronto, Licensee* 


IRC Control Resistance Purpose 
Typ« No, 

D13-133 500,000 ohm$ A 

D13-133X 500,000 ohmj B 

D13.137 1.0 meg. A 

D13-137X l.O meg, B 

D13-139 2.0 meg, A 

PurpOte: A-Tone or Audio Circuit COntro(| 
B-Topped for lone compensotion. 


INTERNATIONAL 


[ 



NCE COMPANY • 


yVhereverHhe Circuit says -VVV 















